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(54) Data recording method and data recording device 



(57) A data recording device, using a disc, wherein 
it is easy to handle respective audio signals independ- 
ently and which receives digital data got by multiplexing 
plural audio signals is provided. 

In a data recording device according to the present 



invention data blocks are identified in the frame unit from 
among received digital data and, at least, the first audio 
block and the second audio block are generated (in 19) 
from among the data blocks so that each audio block is 
recorded from the leading address of the recording seg- 
ment formed on the disc. 
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Description 

Background of the Invention 

[0001] This invention relates to a data recording de- 
vice and a data recording method for recording the video 
and audio data. 

[0002] In recent years, discs for a magnetic disc de- 
vice, optical disc device or the like have been rapidly 
improved in functions such as recording capacity and 
transfer speed. In particular, the improvement of the 
functions of hard disc devices used in many cases for 
recording and reproduction of the video and audio data 
has been remarkable. 

[0003] On the other hand, the development of digital 
interfaces has progressed and digital VCR (hereinafter 
referred to as DV) apparatuses have started to be stand- 
ardized with a digital interface of the IEEE1 394 standard 
mounted thereon. In the 1EEE1394 standard, the ISO- 
CHRONOUS transfer system is stipulated which trans- 
fers the digital video and audio data in sequence. In a 
transfer system using the IEEE1394 interface, for ex- 
ample, a transfer system for the video and audio data 
of the DV format (hereinafter referred to as "DV data") 
is stipulated with IEC61883. 

[0004] During the progress of such technology and 
products a disc device having the IEEE1394 interface 
has been proposed. For example, a disc device de- 
scribed in the Japanese Patent Application H11 (1 999)- 
364633 is connected to a PC or a DV apparatus with the 
IEEE1394 interface and it is possible to record DV data 
which have been received via the IEEE1394 interface 
in a disc. 

<Description of Fig.25> 

[0005] In the DV format, a format for transferring the 
DV data on the IEEE1394 bus is also stipulated. As 
shown in Fig.25, in the case of DV data converted from 
an NTSC signal, one frame (hereinafter referred to as 
DV frame) is formed of 10 DIF sequences (12,000 
bytes). 

[0006] In each of the DIF sequences, data are ar- 
ranged in the order of a header, a sub-code, a video 
auxiliary data (VAUX), audio data and video data. Each 
storage region is further divided into DIF blocks of 80 
bytes which comprises an ID part of 3 bytes showing the 
contents of data and so on, and a data part of 77 bytes. 

<Description of Fig.26> 

[0007] Data arrangement of each of the Dl F sequenc- 
es is shown in Fig.26. Each of the DIF sequences is 
transmitted in a configuration where audio data of 1 DIF 
block and video data of 15 DIF blocks are alternately 
arranged following the header of 1 DIF block (HO), sub- 
codes of 2 DIF blocks (SCO, SC1) and video auxiliary 
data of 3 DIF blocks (VA0, VA1 , VA2). In the case of DV 



data converted from a PAL signal, the data are formed 
of 12 DIF sequences. 

[0008] Furthermore, in the Japanese Patent Applica- 
tion H1 0(1 998)-229324, it is devised that the DV data of 
5 the above-described configuration is added with the 
dummy data, is made into blocks which agree with an 
integer times of the 

recording segments (sector: 512 bytes) of the hard disc 
and is recorded from the head of the sector so that the 
10 reproduction can be carried out from the disc in the 
frame unit. 

[0009] However, in the case that the recording is car- 
ried out on the disc in the format transmitted over the 
IEEE1394 bus without change, the audio data are re- 

15 corded by being scattered at the unit of 80 bytes. There- 
fore, in the case that the video data or the audio data 
are edited independently (video editing and audio edit- 
ing), the problem arises that the reading out and writing 
in processes from the disc become complicated. The 

20 above-described editing is a process of replacing the 
video data or the audio data once recorded on the disc 
with another video data or another audio data and it is 
necessary to independently overwrite the recording re- 
gions for the video data or the audio data on the disc. 

25 The editing of the video data is generally referred to as 
"video insert" and the editing of the audio data is gener- 
ally referred to as "post-recording" or "audio insert." 
[0010] A conventional data recording device using a 
disc device which records and reproduces the DV for- 

30 mat signal is cited as an example and is described. 
[0011] The conventional data recording device 
records the 

inputted DV format signal in the disc device in the order 
as it is. Accordingly, an audio signal is distributed and 

35 arranged in blocks of 80 bytes on the disc device. 

[0012] On the other hand, the disc orthe like generally 
carries out recording at the unit of a constant recording 
segment as the minimum unit. In the above-described 
example, the recording segment (sector) of the mini- 

40 mum unit is 512 bytes. 

[0013] In the case that an audio signal on the disc de- 
vice is only replaced with another audio signal, one or 
two recording sectors (512 bytes each) including that 
audio signal (80 bytes) is once read out in a buffer mem- 

45 ory together with a video signal and so on included 
therein. The DV format signal read out into the buffer 
memory is separated (demultiplexed) into the video sig- 
nal and the audio signal. The separated audio signal is 
further separated into the audio signals of respective 

so channels. Only the audio signals on which post-record- 
ing is intended to be carried out are replaced with an- 
other audio signals. After that, the separated audio sig- 
nals of respective channels including the audio signals 
of the replaced channel and the video signal are multi- 

55 plexed so as to be converted into the DV format signal, 
and that DV format signal is recorded in the original one 
or two recording sectors. 

[0014] Accordingly, though the data device is only do- 
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ing the operation of recording from the user's point of 
view, the separation and the multiplexing of the signals 
are carried out in reality and the disc device carries out 
recording and reproduction. Furthermore, as described 
above, an amount of data which is far bigger than the 
amount of data essentially to be recorded is recorded 
and reproduced. Accordingly, the data processing 
speed of the data recording device becomes very slow 
and it becomes difficult to carry out the post-recording 
or the like of the video and audio signals with high data 
rates. 

[0015] Here : the post- recording is, in general, a func- 
tion of replacing and recording the audio signals of a 
particular channel during the period of time while video 
signals and audio signals are being normally repro- 
duced. 

[0016] Accordingly, it is desirable to shift naturally 
from a normal reproduction of the video signals and the 
audio signals to the post-recording operation. 
[0017] This data recording device is connected to a 
DV apparatus which can accept the DV data via the 
IEEE1394 interface and furthermore the DV apparatus 
converts the received data into an NTSC signal so as to 
be outputted. The outputted NTSC signal is inputted into 
a TV set so that the video can be watched and the audio 
can be listened by the TV set. The scene where the post- 
recording is carried out is illustrated while the user is 
watching the screen of the TV set and listening to the 
audio from the TV speaker(s). 

[0018] During the normal reproduction, the data re- 
cording device outputs a DV format signal which has 
been reproduced from the disc device into the 
IEEE1394 interface without change. The DV apparatus 
which receives this signal separates the DV format sig- 
nal so as to be demultiplexed into the original video sig- 
nals and the original audio signals of respective chan- 
nels. The TV set displays the video signals on the dis- 
play screen and outputs the audio signals through the 
speaker(s). 

[001 9] The user starts the post-recording by pressing 
the post-recording button. During the post- recording a 
new DV format signal, by which an audio signal of a cer- 
tain channel is replaced, is recorded in the disc device 
and, at the same time, this new DV format signal is out- 
putted. The generating method of this new DV format 
signal is, as mentioned above, carried out by separating 
the DV format signal read out from the disc device, mul- 
tiplexing it and so on. In many cases some parts or all 
of the processing of these separation, multiplexing and 
so on are carried out by the software. In such cases the 
problem arises that the output of this new DV format sig- 
nal is delayed because much time is needed for sepa- 
ration, multiplexing and so on. 

[0020] In particular, the output delay of the first signal 
which is processed by separation and so on after the 
conditions is over where signals reproduced from the 
disc device are outputted without change, that is to say, 
the output delay of the first frame after the post-record- 



ing is started, tends to be a problem. In the case that the 
delay amount of the output of the first frame after the 
post-recording is started exceeds the tolerance, so that 
it cannot follow the ISOCHRONOUS transfer of the 

5 IEEE1394 interface (refers to the occurrence of the IS- 
OCHRONOUS transfer period which cannot transfer a 
signal) there is a possibility that the problem occurs that 
the video and the audio of the TV set are momentarily 
interrupted at the time when the post-recording is start- 

10 ed. 

[0021] The ISOCHRONOUS transfer is for preventing 
the transfer delay amount of the sequential signals such 
as the video signals or the audio signals from exceeding 
the tolerance and, therefore, the delay amount of the 

15 data transfer by the ISOCHRONOUS transfer usually 
falls within a constant range. Accordingly, the appara- 
tuses which have the IEEE 1394 interface generally 
have only the buffer memories which are necessary by 
assuming the delay amount of the tolerance stipulated 

20 by the standard of the ISOCHRONOUS transfer. In the 
case that a large delay occurs which exceeds the delay 
amount of this tolerance at the starting time of the post- 
recording, there is a risk that the video and the audio of 
the TV set will be interrupted for a moment at the starting 

25 time of the post-recording. 

[0022] At the time when post-recording is ended, the 
opposite phenomenon to this occurs. When the user 
presses the end button of post-recording, the above da- 
ta recording device outputs a reproduction signal of the 

30 DV format from the disc device as it is in its original man- 
ner. However, at the ending time of the post- record ing 
the data recording device still holds a signal (a signal 
just before the end of the post-recording period) which 
is undergoing the process, such as separation, and it is 

35 essentially, necessary to output this signal. 

[0023] But the delay due to the process, such as sep- 
aration, during the post-recording cannot be maintained 
as it is during the normal reproduction. For example, in 
the case that the operations of the normal reproduction, 

40 the post-recording, the normal reproduction and the 
post-recording are repeated many times, the delay is 
added every time so that there is the risk that the buffer 
memory sooner or later overflows. Therefore, at the time 
when the post-recording is ended, the delay is resolved 

45 in some cases by skipping the output of the delayed sig- 
nals (signals which have not yet been outputted just be- 
fore the end of the post-recording period). In this case, 
video skipping and audio skipping occur due to the 
skipped signals. 

so [0024] In order to solve this problem a data recording 
device is proposed which has the configuration wherein 
the video blocks and the audio blocks are generated at 
each frame so as to agree with the integer times of the 
recording segment (sector: 512 bytes) of the hard disc 

55 by blocking the video data and the audio data separate- 
ly, and the video blocks and the audio blocks are record- 
ed in the different regions on the hard disc. 
[0025] According to the DV standard for the consumer 
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use, it is possible to record plural stereo audio signals 
and there is a request to implement the above-described 
audio edit of each stereo audio signal which has once 
been recorded. In the case of the NTSC signal, the first 
stereo audio signal is stored in the former half part which 5 
is the D I F seq uence 0 to 4 while the second stereo audio 
signal is stored in the latter half part which is the DIF 
sequence 5 to 9 in a general DV apparatus. In the case 
of the PAL signal, the first stereo audio signal (or the 
audio signals of the first and the second channels) is 10 
stored in the DIF sequence 0 to 5 and the second stereo 
audio signal (or the audio signals of the third and the 
fourth channels) is stored in the DIF sequence 6 to 11. 
[0026] In the above-described conventional data re- 
cording device, however, the process of reading out or 15 
recording each of the stereo audio signal independently 
from or to the disc is difficult and, therefore, the problem 
occurs that the device is not appropriate for the opera- 
tion of independent audio editing of each stereo audio 
signal because all of the audio data are blocked in the 20 
frame unit so as to agree with the integer times of the 
recording segment (sector: 512 bytes) of the hard disc. 
[0027] On the other hand, in the case that the received 
digital data are recorded on the disc or the like as they 
are, it is difficult to replace (carry out post- recording), for 25 
example, the audio signal of the first channel alone from 
among the digital data with another audio signal. 
[0028] Considering the above-described convention- 
al problems, the present invention has the purpose of 
providing a data recording device which makes it pos- 30 
sible to edit the video data and the audio data easily and 
independently from among the digital data recorded in 
the disc device. 

Summary of the Invention 35 

[0029] In order to achieve the above-described pur- 
pose a data recording device according to the present 
invention comprises a block generation part for identify- 
ing data blocks in the frame unit from among the re- 40 
ceived digital data so as to separate plural audio signals 
(or video signals) individually from among the data 
blocks, and a data recording and reproduction control 
part for controlling each audio block (or video block) to 
be recorded from the leading address of the recording 45 
segment formed on the disc. 

[0030] The data recording device which is configured 
as described above can edit each audio block (replace 
with another audio data) easily and independently which 
has been recorded in the disc device. so 
[0031] The invention according to Claim 1 of the 
present invention is a data recording device character- 
ized by comprising: 

an interface part for receiving digital data; 55 
a disc which can record said digital data; 
a block generation part for identifying data blocks 
in the frame unit from among said received digital 
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data and for generating, at least, the first audio 
block and the second audio block from among said 
data blocks; and 

a data recording and reproduction control part for 
controlling said first audio block and said second 
audio block to be recorded respectively from the 
leading address of the recording segment formed 
on said disc. 

[0032] A data recording device according to the 
present invention separates plural received audio sig- 
nals (audio data) so as to be recorded respectively from 
the leading address of the recording segment formed 
on the disc for each audio signal. Therefore, the device 
has the effect that a particular audio signal can be out- 
putted alone and a particular audio signal can be re- 
placed alone because it becomes easy to access, re- 
produce or record a particular audio signal alone on the 
disc at the time of reproduction, post-recording or the 
like. 

[0033] According to the present invention, each of the 
plural programs included in the received digital data is 
recorded respectively from the leading address of the 
recording segment on the disc or the like. For example, 
according to the present invention, a signal is received 
wherein the classical music and the jazz music are mul- 
tiplexed, the classical music and the jazz music are sep- 
arated and recorded respectively from the leading ad- 
dress of the recording segment on the disc or the like 
so that a particular audio signal on the disc can be easily 
accessed alone, and the effect is got that, for example, 
the classical music can be easily reproduced and out- 
putted alone or another audio signal can be easily re- 
corded by replacing only the jazz music with it. 
[0034] There are some cases where the format of the 
outputted audio signal (or a compound signal of a video 
signal, an audio signal and the like) is different from the 
format of the inputted (received) signal. 
[0035] For example, in a conventional data recording 
device where the classical music and the jazz music are 
recorded while being multiplexed, that signal recorded 
while being multiplexed is reproduced and that signal is 
separated into the classical music and the jazz music 
and, furthermore, the classical music has to be output- 
ted alone when the classical music is intended to be out- 
putted alone. 

[0036] In this manner a conventional data recording 
device has the problem that separation and multiplexing 
has to be repeated every time of the reproduction in ac- 
cordance with the required information. 
[0037] There are some cases where only the classical 
music becomes unnecessary to be replaced with anoth- 
er audio signal and the jazz music is desired to remain 
among the recorded classical music and jazz music. 
[0038] The present invention has the effect that the 
classical music can be easily replaced alone with re- 
cording the classical music and the jazz music respec- 
tively from the leading address of the recording seg- 
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ment. 

[0039] In a conventional device, the recorded signal 
wherein the classical music and the jazz music are mul- 
tiplexed, has to be reproduced and that signal has to be 
separated into the classical music and the jazz music, 5 
the classical music has to be, furthermore, replaced with 
another audio signal and the replaced signal has to be 
multiplexed with the jazz music again to be recorded on 
the disc or the like. 

[0040] In a data recording device according to the 
present invention, reproduction is unnecessary in such 
a case and it is sufficient to record another audio signal 
alone. 

[0041] On the other hand, in a conventional data re- 
cording device it is necessary to reproduce the data 
amount which is the sum of the classical music and the 
jazz music, and to record the data amount which is the 
sum of another audio signal and the jazz music. 
[0042] Furthermore, there are some cases where the 
classical music is reproduced to be listened to and, at 
the same time, the jazz music is replaced with another 
audio signal. 

[0043] In a data recording device according to the 
present invention, the address of the classical music 
and the address of the jazz music can be accessed re- 
spectively and, therefore, the address of the classical 
music is accessed in the reproduction processing and 
the address of the jazz music is accessed in the record- 
ing processing and, thereby, a very effective reproduc- 
tion and recording can be carried out. 
[0044] In such a case, in a conventional device where- 
in the classical music and the jazz music are recorded 
while being multiplexed, it is necessary that the signal 
wherein the classical music and the jazz music are mul- 
tiplexed, is reproduced, the reproduced signal-is sepa- 
rated into the classical music and the jazz music, the 
classical music is outputted and the jazz music is re- 
placed with another audio signal, and another audio sig- 
nal and the classical music are multiplexed and record- 
ed. 

[0045] There is a case wherein the data amount re- 
produced from the disc by a conventional data recording 
device (the classical music and the jazz music) or the 
data amount recorded on the disc (another audio signal 
and the classical music) become double in comparison 
with the data amount in the case where the classical mu- 
sic is accessed alone at the time of reproduction and 
another audio signal is recorded alone by accessing the 
address where the jazz music is recorded as in the 
present invention. 

[0046] And in the present invention the signal amount 
to be processed can be reduced at the time of reproduc- 
tion or at the time of post-recording because the digital 
data are separated into plural audio data only at the time 
of recording and the effect is got that data processing 
by the software becomes possible by using a compact 
and inexpensive microprocessor. 
[0047] And the effect is got that a data recording de- 



8 

vice which uses a disc of a slow access speed can be 
realized because the data amount which is reproduced 
from and recorded onto the disc can be reduced in the 
case that an audio signal of a particular program is re- 
corded alone by the replacement. 
[0048] The present invention has the effect that a data 
recording device which uses a disc device or the like as 
the recording medium is realized wherein the audio data 
of a particular channel can be easily recorded selective- 
ly by replacement (post-recording or the like) from 
among the audio data of plural channels which are in- 
cluded and dispersed in the received digital data and 
have a short data length. This data recording device has 
the effect that neither interruption nor skips of the video 
or the audio on the TV occur. 

[0049] In the description of the specification and the 
claims of the present invention, the word "disc" includes 
a magnetic disc, an optical disc, an optical magnetic disc 
and includes both replaceable discs such as a DVD me- 
dia and non-replaceable discs such as a hard disc de- 
vice. 

[0050] In the description of the specification and the 
claims of the present invention . the word "one frame" 
means a piece of image data of a video signal in the 
case that the digital data includes a video signal and an 
audio signal. "One frame" includes both concepts of one 
field and one frame. In the case that the digital data con- 
sist of only the audio signals, "one frame" means one 
transmission packet of an audio signal. 
[0051] "One audio signal" is a concept including, for 
example, one pair of stereo signals (left channel signal 
and right channel signal) an audio signal of multi-chan- 
nels attached to a single video signal (for example, a 
simultaneous broadcast of multiple languages) and one 
monaural audio signal. And, an audio signal includes an 
audio signal which is combined with a video signal (for 
example, a TV program) and an audio signal which con- 
sists of only an audio signal (for example, a music de- 
livery through the Internet). 

[0052] The invention according to Claim 2 of the 
present invention is a data recording device character- 
ized by comprising: 

an interface part for receiving digital data; 

a disc which can record said digital data; 

a block generation part for identifying data blocks 

in the frame unit from among said received digital 

data and for generating, at least, the first video block 

and the second video block from among said data 

blocks; and 

a data recording and reproduction control part for 
controlling said first video block and said second 
video block to be recorded respectively from the 
leading address of the recording segment formed 
on said disc. 

[0053] A data recording device according to the 
present invention separates the plural video data includ- 
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ed in the received digital data into each video data and 
records each video data from the leading address of the 
recording segment on the disc: and the like. 
[0054] As for the case where plural video data are in- 
cluded in one received digital data stream, for example, 
there is the case where a signal of multi-channel broad- 
cast is transmitted which is formed by multiplexing the 
video signal of a music program and the video signal of 
a sports program. 

[0055] The present invention has the effect that a sig- 
nal is received wherein a video signal of a music pro- 
gram and a video signal of a sports program are multi- 
plexed, the video signal of the music program and the 
video signal of the sports program are separated and 
are recorded respectively from the leading address of 
the recording segment on the disc and the like, and 
thereby, for example, a video signal of a music program 
can be easily outputted alone and a video signal of a 
sports program can be easily replaced alone with an- 
other video signal. 

[0056] At present, the DV format provides a data for- 
mat wherein each video frame includes only a single vid- 
eo signal. Accordingly, for example, as for a signal of 
such a DV format, the present invention according to 
Claim 1 and so on can be realized by separating two 
pairs of stereo audio signals (or four monaural audio sig- 
nals) into two or four blocks. 

[0057] For example, it can be considered that a new 
version of DV format wherein each video frame includes 
plural video signals will be stipulated in future. By dou- 
bling the data compression ratio of each video signal (a 
half amount of the data) two video signals can be stored 
in each video frame. In the same manner, by tripling the 
data compression ratio of each video signal (1/3 amount 
of the data) three video signals can be stored in each 
video frame. In such a case the present invention ac- 
cording to Claim 2 and so on can be realized by sepa- 
rating a video signal, or a video signal and an audio sig- 
nal into plural blocks. 

[0058] Embodiment 4 of the present invention is de- 
scribed by assuming the existence of a DV format 
wherein each video frame includes plural video signals 
in the above-described manner. The application object 
of the present invention, however, is not limited to a DV 
format. 

[0059] According to the present invention It becomes 
easy for a data recording device which receives, sepa- 
rates and records a multiplexed video signal to access, 
reproduce or record a particular video signal on the disc 
alone at the time of reproduction or at the time of re- 
placement of a particular program. Thereby, the device 
has the effect that a particular video signal can be re- 
placed or outputted alone. 

[0060] For example, in the above-described example, 
a video signal of a music program is outputted alone or 
a video signal of a sports program is outputted alone 
from among the recorded signals of the multi-channel 
broadcast. 



[0061 ] There are some cases where the format of the 
outputted video signal (or a compound signal of a video 
signal, an audio signal or the like) is different from the 
format of the inputted (received) signal. 
5 [0062] For example, in a conventional data recording 
device wherein a video signal of a music program and 
a video signal of a sports program are recorded while 
being multiplexed, that signal recorded while being mul- 
tiplexed has to be reproduced and this signal has to be 
10 separated into a video signal of a music program and a 
video signal of a sports program and, furthermore, a vid- 
eo -signal of the music program and the audio signal of 
this music program have to be multiplexed to be output- 
ted in order to output the video signal of the music pro- 
fs gram alone. 

[0063] In this manner, the conventional data recording 
device has the problem that separation and multiplexing 
has to be repeated every time of the reproduction in ac- 
cordance with the required information. 
20 [0064] There are some cases where only the music 
program becomes unnecessary and is intended to be 
replaced alone with another program while the sports 
program is desired to remain among the recorded sports 
program and the recorded music program. In such cas- 
25 es the music program can be easily replaced alone with 
another program because the music program can be ac- 
cessed alone. 

[0065] The present invention has the effect that the 
music program can be easily replaced alone by record- 
30 ing the video signal of the sports program and the video 
signal of the music program respectively from the lead- 
ing address of the recording segment. 
[0066] In a conventional device, the recorded signal 
has to be reproduced wherein a video signal of a music 
35 program and a video signal of a sports program are mul- 
tiplexed, this signal has to be separated into the video 
signal of the music program and the video signal of a 
sports program and, furthermore, the video signal of a 
music program (The audio signal is generally included.) 
40 has to be replaced with another video signal (The audio 
signal is generally included.), and the replaced signal 
has to be multiplexed again with the video signal of a 
sports program and has to be recorded onto the disc or 
the like. 

45 [0067] For example, there are cases where only the 
music program becomes unnecessary and is intended 
to be replaced with another program among the sports 
program and the music program which are recorded 
while the sports program is desired to remain. 
so [0068] In the conventional device in which the video 
signal of the music program and the video signal of the 
sports program is multiplexed and recorded, the signal, 
wherein the video signal of the music program and the 
video signal of the sports program is multiplexed, has to 
55 be reproduced, this reproduced signal has to be sepa- 
rated into the video signal of the music program and the 
video signal of the sports program and, furthermore, the 
video signal of the music program (The audio signal is 
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generally included.) has to be replaced with another vid- 
eo signal (The audio signal is generally included.), and 
the replaced signal has to be multiplexed again and has 
to be recorded onto the disc or the like. 
[0069] In some cases, the data amount which has to 
be recorded onto the disc by the conventional data re- 
cording device (sports program and another program) 
becomes the double of the recorded data amount in the 
case where the video data of another program (The au- 
dio data is generally included.) is recorded alone as in 
the present invention. 

[0070] Furthermore, there are cases where a sports 
program is reproduced to be viewed and a music pro- 
gram is replaced with another program at the same time. 
[0071 ] The address of the sports program is accessed 
during the reproduction process and the address of the 
music program is accessed during the recording proc- 
ess because a data recording device according to the 
present invention can access the address of the music 
program and the address of the sports program respec- 
tively and, thereby, a very effective reproduction and re- 
cording can be carried out. 

[0072] In such a case, in a conventional device where- 
in a video signal of a music program and a video signal 
of the sports program are recorded while being multi- 
plexed, the signal is reproduced wherein the video sig- 
nal of the music program and the video signal of the 
sports program are multiplexed, the reproduced signal 
is separated into the music program and the sports pro- 
gram, and the video signal and the audio signal of the 
sports program are multiplexed and outputted while the 
music program is replaced with another signal, and an- 
other signal and the sports program are multiplexed and 
recorded. 

[0073] In some cases, the data amount which has to 
be reproduced or recorded onto the disc by the conven- 
tional data recording device (sports program and anoth- 
er program) becomes double in comparison with the re- 
produced or recorded data amount in the case where 
the sports program is accessed and reproduced alone 
at the time of reproduction and the video data of another 
program (The audio data is generally included.) is re- 
corded alone by accessing the address where the music 
program is recorded at the time of recording as in the 
present invention. 

[0074] And the processed signal amount at the time 
of reproduction or in the case of replacing a particular 
video signal alone can be reduced in the present inven- 
tion because the digital data are separated into the plu- 
ral video data only at the time of recording. Therefore, 
the effect is got that the software data processing by us- 
ing a compact and inexpensive microprocessor be- 
comes possible. 

[0075] And the effect is got that a data recording de- 
vice can be realized which uses a disc of slow access 
speed because the data amount reproduced from and 
recorded onto the disc can be reduced. 
[0076] "Video signal" includes the case where, for ex- 



ample, a video signal is combined with an audio signal 
(for example, a TV program) and the case of a signal 
consisting of a video signal only (for example, many In- 
ternet TV broadcasts). 

5 [0077] The invention according to Claim 3 of the 
present invention is a data recording device according 
to Claims 1 or 2 characterized in that said block gener- 
ation part determines the data of said data block which 
forms, at least, one block among said first audio block, 

10 said second audio block, said first video block or said 
second video block in accordance with a signal format. 
[0078] The present invention relates to a data record- 
ing device which receives and records the video and au- 
dio signals or the like of plural formats. 

is [0079] The video and audio signals of plural formats 
are, for example, broadcast signals of the ATV broad- 
cast in the USA including the video signals of plural for- 
mats. 

[0080] The present invention has the effect that a data 
20 recording device is realized, with which insert editing 
and assembly editing of the video signals or the audio 
signals such as the video and audio signals of an arbi- 
trary format are easy. 

[0081 ] The present invention judges the format of dig- 

25 jtal data, carries out memory allocation (division unit) on 
the disc in accordance with the format, separates plural 
video signals or plural audio signals from the digital data 
in accordance with the format, and records each video 
signal or each audio signal respectively from the leading 

30 address of the recording segment formed on the disc. 
[0082] Thereby, a particular audio signal or a particu- 
lar video signal can always be easily accessed because 
each video signal or each audio signal can be easily ac- 
cessed in the audio signal and/or the video signal of any 

35 format and the effect is got that a data recording device 
is realized where the particular audio signal or video sig- 
nal are easily reproduced, or replaced and recorded. 
[0083] The difference in the format is a concept which 
includes the difference of the compression ratio in addi- 

40 tion to the difference of the frame number, the scanning 
line number and the resolution, and the difference be- 
tween the interlace signal and the progressive signal in 
the present specification. 

[0084] In the same manner, with respect to the digital 
45 data got by multiplexing a plural and arbitrary number 
of audio signals or video signals, the present invention 
carries out memory allocation (division unit) on the disc 
in accordance with the digital data, separates plural vid- 
eo signals or plural audio signals from the digital data, 
50 and records each video signal or each audio signal re- 
spectively from the leading address of the recording 
segment formed on the disc. 

[0085] The digital data got by multiplexing a plural and 
arbitrary number of audio signals or video signals are, 
55 for example, the DV data including one video signal or 
the DV data including two video signals. 
[0086] Thereby, in the digital data got by multiplexing 
a plural and arbitrary number of audio signals or video 
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signals, a particular audio signal or a particular video 
signal can always be easi ly accessed because each vid- 
eo signal or each audio signal can be easily accessed 
respectively, and the effect is got that a data recording 
device can be realized wherein the audio signals or the 
video signals are easily reproduced, or replaced and re- 
corded. 

[0087] The invention according to Claim 4 of the 
present invention is a data recording device character- 
ized by comprising: 

an interface part for receiving digital data; 
a disc which can record said digital data; 
a block generation part which identifies data blocks 
in the frame unit from among said received digital 
data, generates : at least, a first audio block and a 
second audio block from among said data blocks 
and generates a first multi-audio block comprising 
plural said first audio blocks and a second multi-au- 
dio block comprising plural said second audio 
blocks; and 

a data recording and reproduction control part for 
controlling said first multi-audio blocks and said 
second multi-audio blocks to be recorded respec- 
tively from the leading address of the recording seg- 
ment formed on the disc. 

[0088] The present invention has the same effect as 
in the description about the invention according to Claim 
1 . More concretely, it is as follows. 
[0089] A data recording device according to the 
present invention separates plural audio signals and 
records each of the audio signals from the leading ad- 
dress of the recording segment formed on the disc. 
Thereby, the effect is got that a particular audio signal 
can be outputted alone and a particular audio signal can 
be replaced alone because it becomes easy to access, 
reproduce or record a particular audio signal alone on 
the disc at the time of reproduction or at the time of re- 
cording by replacement. 

[0090] And in the case that the data recording device 
of the present invention replaces a signal, it separates 
digital data into plural audio data only at the time of re- 
cording. And, therefore, a wasteful reproduction of the 
signal is unnecessary, the data amount to be recorded 
is small and the signal amount to be processed is small. 
And, therefore, the effect is got that the software data 
processing by using a compact and inexpensive micro- 
processor becomes possible. 

[0091] And the data amount reproduced from and re- 
corded onto the disc can be reduced and, therefore, the 
effect is got that a data recording device which uses a 
disc of a slow access speed can be realized. 
[0092] The present invention has the effect that a data 
recording device is realized which has a disc device or 
the like as a recording medium wherein it: is easy to se- 
lectively replace and record (post-recording or the like) 
the audio data of a particular channel from among the 



audio data of plural channels which are included in the 
received digital data and are of short data length and 
are dispersed. This data recording device has the effect 
that no interruption or skipping of the video or the audio 

s occurs on the TV screen. 

[0093] The present invention generates a mufti-audio 
block by combining plural audio blocks in the buffer 
memory in addition to the above-described effect. 
[0094] Thereby, the effect is got that a signal can be 

10 recorded with a few times of access to the disc. 

[0095] In the disc such as a hard disc device, not only 
the time required for recording and reproduction but also 
the time required for the head to access the places to 
be recorded or to be reproduced is long. The data 

*5 processing ability of the data recording device as the 
whole can be enhanced by storing a certain number of 
audio blocks in the buffer memory (multi-audio block) 
and by recording the multi-audio block in a lump on the 
disc with one access of the head instead of recording 

20 individual audio blocks on the disc at each frame. 

[0096] And the recording segment which is the mini- 
mum unit of recording in the hard disc device is, for ex- 
ample, 512 bytes and in the case that the data amount 
which is intended to be recorded is not the integer times 

25 of 512 bytes, dummy data are added so that the data 
amount becomes the integer times of 512 bytes. The 
dummy data are necessary but are desired to be as 
small as possible. 

[0097] The present invention generates data of the in- 

30 teger times of 512 bytes by adding dummy data to the 
multi-audio block and records data on the disc instead 
of generating data of the integer times of 512 bytes by 
adding dummy data to individual audio blocks and re- 
cording data on the disc. Thereby, it has the effect that 

35 the total amount of the dummy data can be made small. 
[0098] The invention according to Claim 5 of the 
present invention is a data recording device according 
to Claim 4 characterized in that said first multi-audio 
block and said second multi-audio block are formed of 

40 audio blocks for 1 6 frames respectively. 

[0099] The present invention has the same effect as 
the invention according to Claim 4 and, furthermore, has 
the effect that a signal can be recorded with one access 
to the disc at every 1 6 frames. 

45 [0100] And in the present invention, the time corre- 
sponding to the frame amount of the multi-audio block 
becomes the minimum recording time because record- 
ing to the disc is not carried out until the multi-audio 
block is generated, The present invention has the effect 

50 that the total amount of dummy data can be made as 
small as possible and the minimum recording time can 
be achieved to be a degree that there is no problem in 
the practical use. 

[0101] The invention according to Claim 6 of the 
55 present invention is a data recording device according 
to Claims 1 or 4 characterized in that said disc device is 
a hard disc drive. 

[0102] The present invention realizes a data record- 
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ing device of a hard disc drive which has the same effect 
as in the description about the invention according to 
Claims 1 , 2 or 4. More concretely, it is as follows. 
[01 03] The data recording device of a hard disc drive 
according to the present invention separates plural re- 
ceived audio signals (or video signals) and records each 
audio signal (or video signal) from the leading address 
of the recording segment formed on the disc. Therefore, 
it becomes easy to access, reproduce or record a par- 
ticular audio signal (or video signal) alone on the disc at 
the time of reproduction or at the time of recording by 
replacement. And, therefore, the effect is got that a par- 
ticular audio signal (or a particular video signal) alone 
can be outputted or a particular audio signal (or a par- 
ticular video signal) alone can be replaced. 
[0104] And in the case that the data recording device 
of a hard disc drive according to the present invention 
replaces a signal, digital data are separated into plural 
audio data (or a video signal) only at the time of record- 
ing. And, therefore, a wasteful reproduction of the signal 
is unnecessary, the data amount to be recorded is small 
and the signal amount to be processed is small. There- 
fore, the effect is got that the software data processing 
by using a compact and inexpensive microprocessor 
becomes possible. 

[01 05] And the data amount which is reproduced from 
the disc and which is recorded on the disc can be re- 
duced and, therefore, the effect is got that a data record- 
ing device of a hard disc drive using a disc of a slow 
access speed can be realized. 

[01 06] The present invention has the effect that a data 
recording device is realized which has a hard disc drive 
as a recording medium wherein it is easy to selectively 
replace and record the audio data of a particular channel 
from among the audio data of plural channels which are 
included in the received digital data and are of short data 
length and are dispersed. The data recording device of 
this hard disc drive has the effect that no interruption or 
skipping of the video or the audio occurs on the TV 
screen. 

[0107] The present invention has the effect that a sig- 
nal can be recorded with a few times of access to a hard 
disc drive. 

[0108] As for a hard disc drive, not only the time re- 
quired for recording and reproduction but also the time 
required for the head to access the locations to be re- 
corded or to be reproduced is long. The data processing 
ability of the data recording device of a hard disc drive 
as the whole can be enhanced by storing a certain 
number of audio blocks in a buffer memory (multi-audio 
block) and by recording the multi-audio block in a lump 
on the disc with one access of the head instead of re- 
cording individual audio blocks on the disc at each 
frame. 

[0109] And the present invention generates data of 
the integer times of 51 2 bytes by adding dummy data to 
the multi-audio block and records the data on the hard 
disc drive. Thereby, the effect is got that the total amount 
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of dummy data can be reduced. 

[0110] The invention according to Claim 7 of the 
present invention is a data recording device according 
to Claims 1 or 4 characterized in that said digital data is 
5 digital data of a DV format, which includes the audio sig- 
nals of plural channels and said first audio block and 
said second audio block comprise a pair of stereo audio 
signals respectively. 

[0111] In addition to the effect described about the in- 
to vention according to the above-described Claims 1 or 
4, the present invention has the effect particularly in a 
data recording device which records digital data of a DV 
format, that the access to the respective stereo audio 
signals of the two pairs of stereo audio signals included 
is in the DV format becomes easy and a data recording 
device is realized wherein it is easy to reproduce a par- 
ticularstereo audio signal alone orto replace a particular 
stereo audio signal alone. 

[0112] The invention according to Claim 8 of the 
20 present invention is a data recording method character- 
ized by comprising: 

the step of receiving digital data; 

the step of identifying data blocks in the frame unit 

25 from among said received digital data and of gen- 
erating, at least, a first audio block and a second 
audio block from among said data blocks; and 
the step of recording said first audio block and said 
second audio block respectively from the leading 

30 address of a recording segment formed on the disc. 

[01 1 3] According to the data recording method of the 
present invention, plural audio signals are separated 
from among the received digital data and each audio 

35 signal is recorded respectively from the leading address 
of the recording segment formed on the disc. Thus, it 
becomes easy to access, reproduce or record a partic- 
ular audio signal alone on the disc at the time of repro- 
duction or at the time of recording by replacement. And, 

40 therefore, the effect is got that a particular audio signal 
alone can be easily outputted or a particular audio signal 
alone can be easily replaced. 

[0114] And according to the data recording method of 
the present invention, in the case that a signal on the 

45 disc is replaced, digital data is separated into plural au- 
dio data only at the time of recording. Therefore, a 
wasteful reproduction of the signal is unnecessary, the 
data amount to be recorded is small and the signal 
amount to be processed is small. Therefore, the effect 

50 js got that the software data processing by using a com- 
pact and inexpensive microprocessor becomes possi- 
ble. 

[01 15] And the effect is got that data recording by us- 
ing a disc of a slow access speed is realized because 
55 the data amount which is reproduced from the disc and 
which is recorded on the disc can be reduced. 
[01 16] The present invention has the effect that a data 
recording method, in which a disc is used as a recording 
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medium, is realized wherein it is easy to selectively re- 
place and record the audio data of a particular channel 
(post-recording or the like) by gathering the audio data 
of a particular channel together from among the audio 
data of plural channels which are included in the re- 
ceived digital data and are of short data length and are 
dispersed, and by recording. This data recording meth- 
od has the effect that no interruption or skipping of the 
video or the audio occurs on the TV screen. 
[0117] The invention according to Claim 9 of the 
present invention is a data recording method character- 
ized by comprising: 

the step of receiving digital data; 
the step of identifying data blocks in the frame unit 
from among said received digital data and of gen- 
erating, at least, a first video block and a second 
video block from among said data blocks; and 
the step of recording said first video block and said 
second video block respectively from the leading 
address of a recording segment formed on the disc. 

[01 18] According to the data recording method of the 
present invention, plural video signals are separated 
from among the received digital data and each video sig- 
nal is recorded respectively from the leading address of 
the recording segment formed on the disc. Thus, it be- 
comes easy to access a particular video signal alone on 
the disc, to reproduce this video signal and to record this 
video signal therein at the time of reproduction or at the 
time of recording by replacement And therefore, the ef- 
fect is got that a particular video signal can be easily 
outputted alone or a particular video signal can be easily 
replaced alone. 

[0119] Furthermore, according to the data recording 
method of the present invention digital data is separated 
into plural video data only at the time of recording. 
Therefore, a wasteful reproduction of the signal is un- 
necessary, the data amount to be recorded is small and 
the signal amount to be processed is small. And there- 
fore, the effect is got that the software data processing 
by using a compact and inexpensive microprocessor 
becomes possible. 

[01 20] And the effect is got that data recording by us- 
ing a disc of a slow access. speed is realized because 
the data amount which is reproduced from the disc and 
which is recorded on the disc can be reduced. 
[01 21 ] The present invention has the effect that a data 
recording method, in which a disc is used as a recording 
medium, is realized, wherein it is easy to selectively re- 
place and record the video data of a particular channel 
(post-recording or the like) by gathering the video data 
of a particular channel together from among the audio 
data of plural channels which are included in the re- 
ceived digital data and are of short data length and are 
dispersed, and by recording. In the case that a data re- 
cording device in accordance with this data recording 
method carries out, for example, an ISOCHRONOUS 
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transmission of the video data, the effect is got that no 
interruption or skipping of the video or the audio occurs 
on the TV screen. 

[0122] The invention according to Claim 10 of the 
5 present invention is a data recording method character- 
ized by comprising: 

the step of receiving digital data; 
the step of identifying data blocks in the frame unit 
io from among said received digital data, of generat- 
ing, at least, a first audio block and a second audio 
block from among said data blocks and of generat- 
ing a first multi-audio block comprising plural said 
first audio blocks and a second multi-audio block 
comprising plural said second audio blocks; and 
the step of recording said first multi-audio block and 
said second multi-audio block respectively from the 
leading address of a recording segment formed on 
said disc. 

[0123] The present invention has the same effect as 
in the description about the invention according to Claim 
8. More concretely, it is as follows. 
[0124] According to the data recording method of the 
present invention, plural audio signals are separated 
from among the received digital data and each audio 
signal is recorded respectively from the leading address 
of the recording segment formed on the disc. Thus, it 
becomes easy to access, reproduce or record a partic- 
ular audio signal alone on the disc at the time of repro- 
duction or at the time of recording by replacement. And 
therefore, the effect is got that a particular audio signal 
can be easily outputted alone or a particular audio signal 
can be easily replaced alone. 

[0125] And according to the data recording method of 
the present invention, in the case that a signal on the 
disc is replaced, digital data is separated into plural au- 
dio data only at the time of recording. Therefore, a 
wasteful reproduction of the signal is unnecessary, the 
data amount to be recorded is small and the signal 
amount to be processed is small. And therefore, the ef- 
fect is got that the software data processing by using a 
compact and inexpensive microprocessor becomes 
possible. 

[01 26] And the effect is got that data recording by us- 
ing a disc of a slow access speed is realized because 
the data amount which is reproduced from, and is re- 
corded on, the disc can be reduced. 
[0127] The present invention has the effect that a data 
recording method, in which a disc is used as a recording 
medium, is realized wherein it is easy to selectively re- 
place and record the audio data of a particular channel 
(post-recording or the like) by gathering the audio data 
of a particular channel together from among the audio 
data of plural channels which are included in the re- 
ceived digital data and are of short data length and are 
dispersed, and by recording. This data recording meth- 
od has the effect that no interruption or skipping of the 
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video or the audio occurs on the TV screen. 
[0128] The present invention generates a multi-audio 
block by combining plural audio blocks in addition to the 
above-described effect. 

[0129] Thereby, the effect is got that a signal can be 
recorded with a few times of access to the disc. 
[0130] As for the disc such as in a hard disc device, 
not only thetime requiredfor recording and reproduction 
but also the time required for the head to access the 
places to be recorded or to be reproduced is long. A data 
recording method can be realized wherein the data 
processing ability of the data recording device as the 
whole is enhanced by storing a certain number of audio 
blocks in the buffer memory (multi-audio block) and by 
recording the multi-audio block in a lump on the disc with 
one access of the head instead of recording individual 
audio blocks on the disc at each frame. 
[01 31 ] The present invention generates data of the in- 
teger times of 512 bytes by adding dummy data to the 
multi-audio block and records the data on a disc instead 
of generating data of the integer times of 512 bytes by 
adding dummy data to individual audio blocks and re- 
cording it on a disc. Thereby, it has the effect that the 
total amount of the dummy data can be made small. 
[0132] The invention according to Claim 11 of the 
present invention is a data recording method according 
to Claims 8 or 1 0 characterized in that said digital data 
is digital data of a DV format which includes the audio 
signals of plural channels, and said first audio block and 
said second audio block comprise a pair of stereo audio 
signals respectively. 

[01 33] In addition to the above-described effect of the 
invention according to Claims 8 or 10, the present in- 
vention has the effect that a data recording method is 
realized wherein, particularly in a data recording device 
which records digital data of a DV format, respective au- 
dio signals of two stereo audio signals included in the 
DV format can easily be accessed and it is easy to re- 
produce a particular stereo audio signal alone and to 
replace a particular audio signal alone. 
[0134] The invention according to Claim 12 of the 
present invention is a data recording device character- 
ized by comprising: 

a disc which can record and reproduce digital data; 
and 

a buffer memory which records first digital data re- 
produced from said disc in the unit of a data block 
of a constant data length and which records re- 
ceived second digital data in correspondence with 
said data block, 

wherein said second digital data is recorded in a 
memory region on said disc where a part of said first 
digital data in correspondence with said second dig- 
ital data had been recorded. 

[0135] The present invention once records the first 
digital data (for example, video signal and audio signals 
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or the like) into a buffer memory which is reproduced 
from said disc in the unit of a constant data length. 
[0136] During a normal reproduction the data in the 
buffer memory is outputted as they are. Or, the data in 
5 the buffer memory is multiplexed with another signals, 
is encoded and is outputted. 

[0137] In the case of post-recording (or insert 
editing) , second digital data is stored in the buffer mem- 
ory in correspondence with the above first digital data. 
to The second digital data (for example, audio signal) is 
recorded in a memory region on the disc where other 
part (for example, audio signal) of that first digital data 
has been recorded. 

[0138] Furthermore, a part of the first digital data (for 
7 5 example, video signal or audio signal) and the second 
digital data (for example, audio signal) may be multi- 
plexed and outputted. 

[0139] In a conventional device the minimum unit of 
recording from and reproduction onto the disc is the min- 
20 imum recording unit of editing (post- recording or the 
like) as it is. The present invention has the effect that 
editing in a time unit smaller than the minimum unit for 
recording from and reproduction onto the disc is made 
possible. 

25 [0140] In one embodiment the data recording device 
of the present invention records data, which was on-the 
disc, in a buffer memory in the unit of a multi-audio block 
of a constant data length (assumed to be formed of six- 
teen audio blocks). At the same time when the user 

30 presses an post-recording button, another audio signal 
for post- recording starts to be recorded in the buffer 
memory in correspondence with this multi-audio block. 
[0141] For example, it is assumed that the post-re- 
cording is started from the fifth audio block of the sixteen 

35 audio blocks included in one multi-audio block. 

[0142] The data recording device of the present in- 
vention multiplexes the first to the fourth audio blocks of 
the multi-audio block recorded on the disc, the fifth to 
the sixteenth audio blocks of another audio signal for 

40 post-recording and other signals (for example, video 
signal), and outputs them. 

[0143] And the data recording device of the present 
invention generates one multi-audio block by combining 
the first to the fourth audio blocks of the multi-audio 
45 block recorded on the disc and the fifth to the sixteenth 
audio blocks of anotheraudio signals for post-recording, 
and records this multi-audio block in the region on the 
disc where the original multi-audio block has been re- 
corded. 

so [01 44] In another embodiment, the data recording de- 
vice of the present invention records, data, which was 
on the disc, in a buffer memory in the unit of a multi- 
audio block of a constant data length (formed of 3,600 
bytes of the audio data). At the same time as the user 

55 presses the post-recording button another audio signal 
for post-recording starts to be recorded in the buffer 
memory in correspondence with said audio block. 
[0145] The data recording device of the present in- 
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vention may multiplex the audio signal which is up to the 
first borderline of data division after the start of post-re- 
cording and which has been the audio block recorded 
on the disc and other audio signal which is after this first 
borderline of data division, and may output the multi- 
plexed audio signal. 

[0146] And the data recording device of the present 
invention generates one audio block by combining the 
auoio signal which is up to the first borderline of data 
division after the start of post-recording and which has 
been the audio block recorded on the disc and other au- 
dio signal which is after this first borderline of data divi- 
sion, and record the multiplexed audio signal in the re- 
gion on the disc where the original audio block has been 
recorded. 

[0147] As described above, the present invention has 
the effect that editing in a time unit smaller than the min- 
imum unit of recording from and reproduction onto the 
disc is made possible. 

[01 48] The borderline of audio data division is; for ex- 
ample, each borderline between a video frame and a 
next video frame, or a borderline between a frequency 
spectrum group which has been converted in the fre- 
quency division in a constant time unit and the next fre- 
quency spectrum group which is sequential along the 
time axis and which has been converted in the frequen- 
cy division in a constant time unit. 
[0149] The invention according to Claim 13 of the 
present invention is a data recording device according 
to Claim 12 characterized in that said first digital data 
includes a video signal or an audio signal, and said sec- 
ond digital data is an audio signal or a video signal. 
[0150] The present invention has the effect, particu- 
larly in a data recording device which uses a disc where 
signals including a video signal and an audio signal are 
recorded, that editing in the time unit smaller than the 
minimum unit of recording from and reproduction onto 
the disc is made possible. 

[0151] The invention according to Claim 14 of the 
present invention is a data recording device according 
to Claim 13 characterized in that said constant data 
length is N frame(s) (N is a positive integer, including 1). 
[0152] The present invention has the effect that edit- 
ing in the time unit smaller than N frames, which is the 
minimum unit of recording from and reproduction onto 
the disc, is made possible. 

[0153] The invention according to Claim 15 of the 
present invention is a data recording device according 
to Claim 12 characterized by comprising: 

a disc which can record and reproduce digital data; 
and 

a buffer memory which records first digital data re- 
produced from said disc in the unit of a data block 
of a constant data length and which records re- 
ceived second digital data in correspondence with 
said data block, 

wherein at least one signal among the video signals 
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or the audio signals included in said first digital data 
and at least one signal among the video signals or 
the audio signals included in said second digital da- 
ta are compared in, at least, format or encoding sys- 

5 tern, and in the case that the two are different the 
video signal or the audio signal included in said sec- 
ond digital data is converted into the signal which is 
of the same format or of the same encoding system 
as that of the video signal or the audio signal includ- 

10 ed in said first digital data, and the converted video 
signal or the converted audio signal can be record- 
ed on the disc. 

[01 54] In the multimedia era there are cases in which 
15 recorded signal and another signal for insert editing may 
differ in format or in encoding system. In such cases, a 
conventional data recording device cannot carry out ed- 
iting. 

[01 55] For example, when a conventional video signal 
20 (for example, NTSC signal) is recorded on the disc, a 
video signal of high resolution (for example, HDTV sig- 
nal) cannot be recorded by insert editing in a conven- 
tional device. 

[0156] In general there is a risk that signals in other 

25 regions (for example, attribute data) may be destroyed 
by the data which has overflowed from the originally al- 
located region for the video signal to invade other re- 
gions at the time of insert editing because a video signal 
of high resolution has a bigger data amount than a con- 

30 ventional video signal. 

[0157] For example, in the case that a video signal 
recorded on the disc and another video signal for insert 
differ in format or in encoding system, the present in- 
vention records the video signal recorded on the disc 

35 and the another video signal for insert once in a buffer 
memory, compares both of them and then, in the case 
that they are different in format or the like, converts an- 
other video signal for insert into the signal which is of 
the same format or the like as that of the video signal 

40 originally recorded on the disc, and can record that an- 
other video signal on the disc. 

[0158] Accordingly, in the above-described example 
insert editing can be carried out without destroying other 
signals and so on because the video signal of high res- 
45 olution for insert editing is converted in format into the 
conventional video signal. 

[01 59] And the present invention has the effect that it 
can edit a signal of an arbitrary format even in the case 
that signals of plural formats get mixed together on the 

so disc because it reads out the video signals recorded on 
the disc, records the video signals onto the buffer mem- 
ory, and judges the format of the video signals. 
[0160] The case where only the level of quantization 
differs (bit-figures of data are eliminated in accordance 

55 with a certain conversion table) is included in the case 
where "format or encoding system differs." Because 
there are cases where another video signal is intended 
to be recorded by insert and the data amount of another 
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video signal cannot be stored in the region where the 
original video signal is recorded due to the difference in 
the level of quantization while the data amount can be 
reduced by reducing the bit-figures of quantization and 
that reduced another video signal can be recorded by 
insert in the region where the original video signal has 
been recorded. 

[0161] In the case that the signal originally recorded 
on the disc is a video signal of high resolution and an- 
other signal for insert editing is a conventional signal of 
NTSC or the like, insert editing is possible without car- 
rying out a format conversion because another video 
signal intended for insert editing has a smaller data 
amount, though both have different formats. 
[01 62] Accordingly, there may be cases where no for- 
mat conversion is carried out even when the format or 
the like of both signals differs though the invention ac- 
cording to Claim 15 is an invention which converts an- 
other signal in format in the case that a signal originally 
recorded on the disc and that another signal intended 
for editing differ in format or the like. 
[0163] In the same format a video signal (and an audio 
signal) of each frame has, preferably, a data length of a 
fixed length. 

[01 64] In the case that the data length changes in ac- 
cordance with the characteristics of the image (or the 
audio), the data amount changes due to the difference 
of the characteristics between the originally recorded 
signal and the new signal to be recorded and, therefore, 
some means is necessary in order to make the data 
amounts of the original signal and the new signal equal 
to carry out insert editing. 

[01 65] However, in the case that the data length of the 
video signal (and audio signal) of each frame is a fixed 
length in accordance with the format, insert editing is 
easy because the original signal and the new signal 
have the equal data amount by format conversion of 
mew signal. 

[0166] The invention according to Claim 16 of the 
present invention is a data recording method character- 
ized by comprising: 

the step of reproducing first digital data from a disc 
and of recording said first digital data in a buffer 
memory in the unit of a data block of a constant data 
length; 

the step of recording received second digital data 
in said buffer memory in correspondence with said 
data block; and 

the step of recording said second digital data in a 
memory region on said disc where a part of said first 
digital data has been recorded in correspondence 
with said second digital data. 

[01 67] The present invention has the effect that edit- 
ing in a time unit smaller than the minimum unit of re- 
cording from and reproduction onto the disc is made 
possible. 



[0168] Though the novel characteristics of the inven- 
tion are nothing more than the particular description in 
the attached claims, with respect to both the configura- 
tion and the contents together with other purposes and 
5 characteristics, the present invention will be better un- 
derstood and evaluated from the following detailed de- 
scription which is to be understood in conjunction with 
the drawings. 

10 Brief Description of the Drawings 

[0169] Fig. 1 is a block diagram of a data recording de- 
vice in the first embodiment according to the present in- 
vention; 

*5 [0170] Fig. 2 is an illustrative diagram for describing 
the recording operation of the data recording device in 
the first embodiment according to the present invention; 
[0171] Fig. 3 is an illustrative diagram for describing 
the reproduction operation and audio editing operation 

20 of the data recording device in the first embodiment ac- 
cording to the present invention; 

[0172] Fig. 4 is a layout diagram of a data recording 
region on a hard disc drive in the first embodiment ac- 
cording to the present invention; 

25 [0173] Fig. 5 is a layout diagram of a data storage re- 
gion on a buffer memory of the data recording device in 
the first embodiment according to the present invention; 
[0174] Fig. 6 is an illustrative diagram for describing a 
dummy data addition processing to DV data of a data 

30 recording and reproduction circuit in the first embodi- 
ment according to the present invention; 
[01 75] Fig. 7 is an illustrative diagram for describing a 
dummy data addition processing to the audio data of a 
data recording and reproduction circuit in the first em- 

35 bodiment according to the present invention; 

[0176] Fig. 8 is a layout diagram of a data recording 
region on a hard disc drive in the second embodiment 
according to the present invention; 
[0177] Fig. 9 is a layout diagram of a data storage re- 

40 gion on a buffer memory of the data recording device in 
the second embodiment according to the present inven- 
tion; 

[01 78] Fig. 1 0 is an illustrative diagram for describing 
a dummy data addition processing to multi-audio block 
45 data of a data recording and reproduction circuit in the 
second embodiment according to the present invention; 
[0179] Fig. 11 is a block diagram of a data recording 
device in the third embodiment according to the present 
invention; 

50 [0180] Fig. 12 is an illustrative diagram for describing 
a recording operation of a DV data separation and mul- 
tiplexing circuit of the data recording device in the third 
embodiment according to the present invention; 
[0181] Fig. 13 is an illustrative diagram for describing 

55 a reproduction operation of a DV data separation and 
multiplexing circuit of the data recording device in the 
third embodiment according to the present invention; 
[0182] Fig. 14 is the first illustrative diagram for de- 



13 



BNSDOCID: <EP 1 126459A2_I_> 



25 



EP 1 126 459 A2 



scribing a reproduction operation and an audio editing 
operation of the data recording device in the third em- 
bodiment according to the present invention; 
[01 83] Fig. 1 5 is the second illustrative diagram for de- 
scribing an audio editing operation of the data recording 
device in the third embodiment according to the present 
invention; 

[0184] Fig. 16 is a block diagram of a data recording 
device in -the fourth embodiment according to the 
present invention; 

[0185] Fig. 17 is a layout diagram of a data recording 
region on a hard disc drive in the fourth embodiment ac- 
cording to the present invention; 
[0186] Fig. 18 is a layout diagram of a data storage 
region on a buffer memory of the data recording device 
in the fourth embodiment according to the present in- 
vention; 

[0187] Fig. 19 is an illustrative diagram for describing 
a recording operation of the data recording device in the 
fourth embodiment according to the present invention; 
[0188] Fig.20 is an illustrative diagram for describing 
a dummy data addition processing to the video data of 
a data recording and reproduction circuit of the data re- 
cording device in the fourth embodiment according to 
the present invention; 

[0189] Fig.21 is an illustrative diagram for describing 
a reproduction operation and an audio editing operation 
of the data recording device in the fourth embodiment 
according to the present invention; 
[0190] Fig.22 is an illustrative diagram for describing 
a recording operation of the data recording device in the 
fourth embodiment according to the present invention; 
[0191] Fig. 23 is an illustrative diagram for describing 
an audio editing operation of the data recording device 
in the fourth embodiment according to the present in- 
vention; 

[0192] Fig.24 is a block diagram of a data recording 
device in the fifth embodiment according to the present 
invention; 

[0193] Fig.25 is the first illustrative diagram for de- 
scribing a data structure of a DV format; and 
[0194] Fig.26 is the second illustrative diagram for de- 
scribing a data structure of a DV format. 
[0195] It should be taken into account that part of, or 
the entirety of, the drawings are a schematic represen- 
tation for the purpose of illustration and do not neces- 
sarily represent faithfully relative dimensions or posi- 
tions of actual elements which have been shown there- 
in. 

Detailed Description of the Invention 

[0196] In the following, preferable embodiments of the 
present invention are concretely cited and described. 

« Embodiment 1» 

[0197] In the following, the first embodiment which is 
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one mode of a data recording device according to the 
present invention is described in reference to Figs 1 to 7. 

<Description of Fig.1> 

5 

[0198] Figs 1 , 2 and 3 are block diagrams showing a 
configuration of a data recording device according to the 
present invention. 

[0199] The data recording device as shown in Fig.1 is 
10 connected to an IEEE1394 bus 11 which transmits the 
video and audio data from an external apparatus such 
as a PC or a DV apparatus, and comprises an IEEE1 394 
interface circuit 1 2 which is an interface part for sending 
and receiving the video and audio data (DV data) in a 
is DV format and commands such as REC (record re- 
quest), PLAY (reproduction request) and the like via this 
IEEE1394 bus 11, abutter memory 13 which can tem- 
porarily store data, a buffer control circuit 14 for control- 
ling data input and output with respect to the buffer 
memory 13, a hard disc drive 15 which is a disc device 
that can record data, a data recording and reproduction 
circuit 16 as a data recording and reproduction part for 
carrying out writing in and reading out of data with re- 
spect to the hard disc drive 15, a CPU 19 and an post- 
recording data generation circuit (insert data generation 
circuit) 20 which converts a received analogue audio 
signal into the audio data in conformity with the DV data 
standard and which generates the audio data (herein- 
after referred to as post-recording data) to be inserted 
into the DV data. The CPU 1 9 comprises a DV data sep- 
aration and multiplexing block 17 (this is a block gener- 
ation part) which, as a software processing block, has 
a function for generating an audio block at the time of 
recording and a processing function for multiplexing the 
audio data with respect to DV data at the time of repro- 
duction, and a data recording and reproduction control 
block 18 as a data recording and reproduction control 
part which has a function of writing in and reading out 
data with respect to the hard disc drive 1 5. 

description of Fig.4> 

[0200] A DV frame recording region for recording DV 
data in the frame unit is allocated in a hard disc drive 15 
in the present embodiment as shown in Fig. 4. Each DV 
frame recording region is further divided into a DV data 
recording region, an A1 data recording region and an 
A2 data recording region, and is managed so that the 
leading address of each recording region agrees with 
the leading address of the sector. 
[0201] The DV data recording region is a region which 
records DV data which is inputted through an IEEE1394 
interface circuit 12 as they are. 

[0202] The A1 data recording region is a region which 
records the first stereo audio signal (including left chan- 
nel signal and right channel signal) included in the DV 
data. 

[0203] The A2 data recording region is a region which 
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records the second stereo audio signal (including left 
channel signal and right channel signal) included in the 
DV data. 

description of Fig.5> 

[0204] A DV data storage region, the A1 data storage 
region and the A2 data storage region are allocated in 
the buffer memory 13 (Fig.1) for storing data to be re- 
corded into or reproduced from the DV data recording 
region, the A1 data recording region and the A2 data 
recording region of a hard disc drive 15 respectively in 
the present embodiment as shown in Fig. 5. Further- 
more, an post-recording data storage region is allocated 
for storing post- recording data at the time of audio edit- 
ing which will be described later. 

<Description of Fig.2> 

[0205] As for the data recording device configured as 
described above : the recording operation will be de- 
scribed in the case that a record request (REC com- 
mand) is received from the outside. 
[0206] The IEEE1394 interface circuit 1 2 receives DV 
data transmitted via the IEEE1394 interface bus 11 to 
transmit it to the buffer control circuit 1 4. The buffer con- 
trol circuit 14 stores the DV data transmitted from the 
IEEE 1394 interface circuit 12 in the DV data storage re- 
gion on the buffer memory 13 in sequence as shown in 
Fig.5. 

[0207] The DV data storage region is a region on the 
buffer memory which stores the DV data transmitted 
from the IEEE1394 interface circuit 12 as it is. 
[0208] The A1 data storage region is a region which 
stores the first stereo audio signal (including left channel 
signal and right channel signal) included in the DV data. 
[0209] The A2 data storage region is a region which 
stores the second stereo audio signal (including left 
channel signal and right channel signal) included in the 
DV data. 

[0210] At the time when DV data for one frame is 
stored on the buffer memory 1 3, the buffer control circuit 
14 makes a notification to the data recording and repro- 
duction control block 1 8 (frame storage notice of Fig .2). 
[0211] The data recording and reproduction control 
block 1 8 requests the audio block generation start of the 
DV data separation and multiplexing block 1 7 in accord- 
ance with the frame storage notice from the buffer con- 
trol circuit 14. The DV data separation and multiplexing 
block 17 reads out audio data from DV data stored in 
the DV data storage region of the buffer memory 13 in 
accordance with the audio block generation start re- 
quest from the data recording and reproduction control 
block 1 8, and writes the audio data in an audio data stor- 
age region on the same buffer memory 13. In this case, 
the audio data corresponding to five DIF sequences (0 
to 4) from the lead of the frame are stored in the A1 data 
storage region and the audio data corresponding to the 



remaining DIF sequences (5 to 9) are stored in the A2 
data storage region. 

[0212] As described above, an audio block of A1 data 
and an audio block of A2 data which are extracted from 
5 the DV frame are generated in the A1 data storage re- 
gion and the A2 data storage region on the buffer mem- 
ory 13. 

[0213] As described above, the first stereo audio sig- 
nal is stored in the A1 data storage region and the sec- 

10 ond stereo audio signal is stored in the A2 data storage 
region based on the DV data received by the data re- 
cording device in the present embodiment. Thereby, two 
stereo audio data in the DV data can be separately con- 
verted to audio blocks. 

*5 [0214] Here, the video data and attribute data (header 
section HO and so on) in the data recorded in the DV 
data storage region are added with 320 bytes of dummy 
data, and are recorded in the DV data recording region 
on the hard disc in their original DV data form in the 

20 present embodiment. 

[0215] The data recording and reproduction control 
block 1 8 requests the DV data transmission start of the 
buffer control circuit 14 and the data recording and re- 
production circuit 16 when the above-described audio 

25 block generation processing is completed. The buffer 
control circuit 14 reads out the DV data (the signal as it 
is received by the data recording device, and the video 
data and attribute data are substantially effective data) 
for one frame (data of 10 DIF sequences, 120,000 

30 bytes) in sequence from the buffer memory 1 3 in accord- 
ance with the DV data transmission start request from 
the data recording and reproduction control block 18, 
and transmits them to the data recording and reproduc- 
tion circuit 16. 

35 

<Description of Fig.6> 

[0216] The data recording and reproduction circuit 1 6 
adds dummy data (320 bytes) to the DV data (120,000 

^0 bytes) for one frame which is transmitted from the buffer 
control circuit 14 as shown in Fig. 6, converts the DVdata 
into a block which agrees with the integer times of the 
recording segment (sector: 512 bytes) of the hard disc, 
and records the DV data in a DV data recording region 

45 (see Fig. 4) of the hard disc drive 1 5. The D V data which 
has been converted to a block is recorded from the lead- 
ing address of the recording segment formed on the 
disc. 

so <Description of Fig.7> 

[0217] The data recording and reproduction control 
block 18 then sends the buffer control circuit 14 the re? 
quest for the A1 data transmission start from the buffer 
55 memory 13. The buffer control circuit 14 reads out A1 
data (3,600 bytes) from the buffer memory 1 3 in accord- 
ance with the A1 data transmission start request, and 
transmits it to the data recording and reproduction circuit 
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1 6. The data recording and reproduction circuit 1 6 adds 
dummy data (496 bytes) to the A1 data which is trans- 
mitted from the buffer control circuit 14 as shown in Fig. 
7 so as to have the data length of the integer times of 
the sector unit (3,600 + 496 = 512 x 8), and records the 
A1 data in the A1 data recording region of the hard disc 
drive 15. The A1 data to which dummy data is added is 
recorded from the leading address of the recording seg- 
ment formed on-the disc. 

[0218] When the recording processing with respect to 
the A1 data is completed, the data recording and repro- 
duction control block 1 8, the buffer control circuit 1 4 and 
the data recording and reproduction circuit 1 6 record the 
A2 data in the A2 data recording region on the hard disc 
drive 15 in the same manner. 

[0219] The data recording device of the present em- 
bodiment carries out the above-described processing 
repeatedly at each DV frame. 

[0220] As described above, the data recording device 
of present embodiment is configured to generate two 
audio blocks on the buffer memory by extracting audio 
data from the DV data received from the outside and to 
record the DV data and each of the generated audio 
blocks in separate recording regions which have been 
divided in the sector unit. 

[0221] Next, the reproduction operation in the case 
that the data recording device has received a reproduc- 
tion request (PLAY command) from the outside is de- 
scribed. 

[0222] The data recording and reproduction control 
block 18 controls the data recording and reproduction 
circuit 16 and the buffer control circuit 14, reads out DV 
data (substantially video data, attribute data and so on) 
of frame 0 from the DV data recording region of the hard 
disc drive 15, and stores the DV data in the DV data 
storage region (DV 0) on the buffer memory 13 after the 
removal of dummy data. Next, A1 data A1 (0) and A2 
data A2(0) of frame 0 are read out from the A1 data re- 
cording region and the A2 data recording region of the 
hard disc drive 15 , stores them respectively in the A1 
data storage region and A2 data storage region on the 
buffer memory 13 after the removal of the dummy data. 
[0223] The D V data, the A1 data and the A2 data have 
the data length of the integer times of the recording seg- 
ment of the disc and respective data are recorded from 
the leading address of the recording segment on the 
disc so that they can be separately and independently 
written into the disc and can be read out from the disc. 
[0224] When the above-described storage of the DV 
data (substantially video data, attribute data and so on), 
the A1 data and the A2 data is completed, the DV data 
separation and multiplexing block 17 requests the DV 
data multiplexing start of the buffer control circuit 14 as 
shown in Fig. 3. The buffer control circuit 14 reads out 
the A1 data and the A2 data on the buffer memory 13 in 
accordance with the DV data multiplexing start request, 
and writes them into predetermined positions in the DV 
data storage region on the buffer memory 1 3 (see Fig. 



26 with respect to predetermined positions, hereinafter 
this processing is referred to as multiplexing process- 
ing). 

[0225] The data recording and reproduction control 
5 block 18 reads out DV data (substantially video data, 
attribute data and so on) of frame 1 from the DV data 
recording region on the hard disc, and writes them in the 
DV data storage region (DV1) on the buffer memory 13 
after the removal of the dummy data in the same manner 
fo as described above. Then, the A1 data A1 (1) and the 
A2 data A2 (1) of frame 1 are read out respectively from 
the A1 data recording region and the A2 data recording 
region on the hard disc, and writes them respectively 
into the A1 data storage region and the A2 data storage 
15 region of the buffer memory 1 3 after the removal of the 
dummy data. When the above-described processing is 
completed, the DV data separation and multiplexing 
block 1 7 controls the buffer control circuit 1 4 to write the 
A1 data A1 (1) and the A2 data A2 (2) in predetermined 
positions of the DV data storage region (DV1 ) (DV data 
is stored) so as to be multiplexed. 
[0226] At the time when multiplexed DV data are gen- 
erated wherein the A1 data and the A2 data are written 
in the DV data storage region by repeating the above- 
described processing for the predetermined number of 
frames, the transmission of these multiplexed DV data 
to the IEEE1394 bus 11 is started. 
[0227] After that, at the time when the number of the 
multiplexed DV data on the buffer memory 1 3, which ha- 
ven't been transmitted to the IEEE1394 bus 11, be- 
comes fewer than the predetermined number of frames, 
data are read out from the hard disc drive 15 and mul- 
tiplexing processing is carried out on the buffer memory 
13. In this manner, the multiplexed DV data are trans- 
mitted to the IEEE1394 bus 11 in sequence. 
[0228] As described above, the data recording device 
of the present embodiment generates the multiplexed 
DV data on the buffer memory 1 3 from the D V data (sub- 
stantially video data, attribute data and so on), the A1 
data and the A2 data which are recorded in separate 
regions on the hard disc drive 15, and reproduces and 
transmits the multiplexed DV data onto the IEEE1394 
bus 11. 

description of Fig.3> 

[0229] Next, the audio editing operation in the case 
that the data recording device receives an audio editing 
request (post- recording) from the outside is described. 
[0230] The data recording device in the present em- 
bodiment can convert the inputted analogue audio sig- 
nal into post-recording data in the DV format, and can 
record it in a predetermined audio data recording region 
of the hard disc drive 15 while carrying out a reproduc- 
tion processing of the video signal and the audio signals 
recorded on the hard disc as described above. 
[0231] During PLAY operation DV data (substantially 
video data, attribute data and so on), the A1 data and 
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the A2 data are read out from the DV data recording 
region and so on of the hard disc drive 1 5 in sequence, 
they are stored in the DV data storage region and so on 
in the buffer memory 1 3 after the removal of the dummy 
data, and furthermore, the A1 data and the A2 data are 
multiplexed with DV data (substantially video data, at- 
tribute data and so on) so as to generate multiplexed 
DV data as described above. When a predetermined 
number of multiplexed DV data are stored on the buffer 
memory 13, the multiplexed DV data start to be trans- 
mitted to the IEEE1394 bus 11. The operation as de- 
scribed above is the same as the above-described re- 
production processing. 

[0232] When the user presses the post-recording but- 
ton, the post-recording data generation circuit 20 con- 
verts the received analogue audio signal into the audio 
data (insert data) in the DV format by synchronizing with 
the start of transmission of the multiplexed DV data to 
the I EE E1 394 bus 11 , and transmits the audio data to 
the buffer control circuit 1 4 in sequence. The buffer con- 
trol circuit 1 4 stores the post-recording data (insert data) 
which have been transmitted from the post-recording 
data generation circuit 20 in the post-recording data 
storage region Aa (Fig. 5) on the buffer memory 1 3. The 
buffer control circuit 14 makes a notification of comple- 
tion of storage of the post-recording data to the data re- 
cording and reproduction control block 1 8 at the time 
when the post-recording data for one frame is stored in 
the post-recording data storage region Aa. 
[0233] The data recording and reproduction control 
block 18 controls the buffer control circuit 14 and the 
data recording and reproduction circuit 16 in accord- 
ance with the post-recording data storage notification 
from the buffer control circuit 14 to read out the post- 
recording data on the buffer memory 1 3 to record the 
post-recording data in the A2 data recording region of 
the hard disc drive 15 after adding dummy data of 496 
bytes (see Fig. 7). The post-recording data to which the 
dummy data is added, is recorded from the leading ad- 
dress of the recording segment formed on the disc. 
[0234] It is possible to record new audio data in the 
A2 data region on the hard disc drive 1 5 by the process- 
ing as described above. 

[0235] And the multiplexed DV data after the start of 
post-recording may be generated by multiplexing the 
DV data, which has been read out from the hard disc 
and has been written into the buffer memory 1 3 (DV data 
storage region) after the removal of the dummy data, 
with the audio data which has been read out from the 
hard disc and from which the dummy data is removed 
(A1 data storage region) and with the audio data which 
has been newty inserted and recorded (post-recording 
data storage region Aa), and may be transmitted to the 
IEEE1394bus 11. 

[0236] As described above, it is possible for the data 
recording device of the present embodiment to easily 
replace the audio data recorded on the hard disc drive 
15 with the inputted analogue audio data for post-re- 
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cording while reproducing data recorded on the hard 
disc drive 15. 

[0237] There are some cases where the audio data 
for post-recording are inputted through the IEEE1394 

5 bus 1 1 , and these processing contents are the same as 
in the above-described Embodiment 1 . 
[0238] In the buffer memory of Fig. 5, in the case that 
the starting point of post-recording is during the time that 
the audio data (the audio block) are being stored in the 

*o audio data storage region (A1 data storage region and 
A2 data storage region), the first borderline of the audio 
data division of the A2 data after the start of the post- 
recording is found. 

[0239] A new audio block is generated from the A2 
15 data read out from the disc from the beginning of the 
audio block to this borderline of the audio data division, 
and from the post-recording data from this borderline of 
the audio data division to the end of the audio block. 
[0240] This new audio block and other signals (DV da- 
20 ta and A1 data) are multiplexed and outputted. 

[0241 ] And after the dummy data of 496 bytes is add- 
ed, this new audio block is recorded in the region on the 
disc where the original audio block has been recorded. 
The audio block to which the dummy data are added is 
25 recorded from the leading address of the recording seg- 
ment formed on the disc. 

[0242] In this manner, two signals which belong to the 
same data block, the digital data (first digital data) which 
has originally been recorded on the hard disc and other 

30 digital data (second digital data) which is intended to be 
newly recorded by editing (post-recording or the like), 
are multiplexed so as to generate one data block and, 
by recording this data block on the hard disc, a data re- 
cording device can be realized which has the minimum 

35 recording unit which is shorter than the time length of 
the data block. 

[0243] In the same manner, in the case that the end 
point of post-recording is during the time that the audio 
data is being stored in the audio data storage region (the 
40 audio block) in the buffer memory of Fig. 5, the first bor- 
derline of the audio data division of the A2 data after the 
end of post-recording is found. 

[0244] A new audio block is generated from the post- 
recording data from the beginning of the audio block to 

45 this borderline of the audio data division, and from the 
A2 data read out from the disc from this borderline of 
the audio data division to the end of the audio block. 
[0245] This new audio block and other signals (DV da- 
ta and A1 data) are multiplexed and outputted. 

so [0246] And after dummy data of 496 bytes is added, 
this new audio block is recorded in the region on the disc 
where the original audio block has been recorded. The 
audio block, to which the dummy data are added, is re- 
corded from the leading address of the recording seg- 

55 ment formed on the disc. 

[0247] Here, in another embodiment, by cutting the 
audio data off, the video data and so on with little waste 
can be newly generated and can be recorded. In this 
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case, naturally, a process for cutting the audio data off 
becomes necessary. 

«Embodiment 2» 

[0248] In the following, the second embodiment which 
is one mode of a data recording device according to the 
present invention is described in reference to Figs 8 to 
10. 

[0249] Though the configuration of the present em- 
bodiment is the same as in Fig.1 , the operations of the 
buffer control circuit 14, the DV data separation and mul- 
tiplexing block 1 7 and the data recording and reproduc- 
tion control block 18 differ in comparison with the first 
embodiment. 

<Description of Fig.8> 

[0250] The hard disc drive 15 in the present embodi- 
ment is provided with a multi-DV frame recording region 
for recording DV data at the unit of plural frames, as 
shown in Fig. 8. Each multi-DV frame recording region 
is divided into a multi-DV data recording region, a multi- 
A1 data recording region (MA1) and a multi-A2 data re- 
cording region (MA2), and the leading address of each 
recording region is managed to agree with the leading 
address of the sector. 

[0251] The multi-DV data recording region is a region 
which records 1 6 frames of DV data (a signal of DV data 
inputted from the IEEE1394 bus 11 is recorded as it is, 
but substantially the video data, attribute data and so 
on). 

[0252] The multi-A1 data recording region (MA1 ) is a 
region which records 16 frames of A1 data. 
[0253] The multi-A2 data recording region (MA2) is a 
region which records 1 6 frames of A2 data. 
[0254] Furthermore, the multi-DV data recording re- 
gion is divided into plural DV data recording regions and 
is managed so that the leading address of each DV data 
recording region agrees with the leading address of the 
sector. 

<Description of Fig.9> 

[0255] And, as shown in Fig. 9, a multi-DV data stor- 
age region, a multi-Al data storage region and a multi- 
A2 data storage region are allocated in the buffer mem- 
ory 13 in the present embodiment. 
[0256] The multi-DV data storage region is a region 
which stores 16 frames of DV data (a signal of the DV 
data inputted from the IEEE1394 bus 11 as it is). 
[0257] The murti-A1 data storage region (MA1) is a 
region which stores 16 frames of A1 data. 
[0258] The mufti- A2 data storage region (MA2) is a 
region which stores 16 frames of A2 data. 
[0259] The multi-DV data storage region or the like is 
a region for storing data which are recorded into or re- 
produced from the multi-DV data recording region, the 
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multi-A1 data recording region (MA1) and the multi-A2 
data recording region (MA2) of the hard disc drive 15. 
[0260] Furthermore, a multi-post-recording data stor- 
age region is allocated for storing 1 6 frames of the audio 
5 data which is to be inserted at the time of audio editing 
which will be described later. 

[0261] In the following, the recording (REC) operation 
of the present embodiment is described in reference to 
the drawings. 

10 [0262] DV data received from the IEEE1 394 bus 11 is 
stored in a multi-DV data storage region on the buffer 
memory 13 in the same way as in the first embodiment. 
When the buffer control circuit 1 4 stores DV data for one 
frame in the buffer memory 1 3, notification of completion 

15 of storage to the data recording and reproduction control 
block 18 is made. 

[0263] The data recording and reproduction control 
block 1 8 requests the audio block generation start of the 
DV data separation and multiplexing block 1 7 in accord- 

20 ance with the frame storage notification. The DV data 
separation and multiplexing block 17 extracts the audio 
data from among the DV data stored in the buffer mem- 
ory 1 3, separates A1 data and A2 data in the same way 
as in the first embodiment, and stores them respectively 

25 in the A1 (0) of the multi-A1 data storage region and A2 

(0) of the multi-A2 data storage region in accordance 
with the request for the audio block generation. 
[0264] When the processing of the above-described 
generation of the audio blocks is completed, the data 

30 recording and reproduction control block 1 8 adds dum- 
my data to the DV data and records it on the hard disc 
drive 15 in the same way as in the first embodiment. 
This DV data is recorded from the leading address of 
the recording segment. 

35 [0265] In the following, A1 data and A2 data read out 
from the DV data are stored in each storage region (A1 

(1) , A1 (2) ...) of the multi-Al data storage region and 
each storage region (A2 (1), A2 (2), ...) of the multi-A2 
data storage region respectively in accordance with the 

40 frame storage notification . 

[0266] On the other hand, the DV data are recorded 
in the multi-DV data recording region of the hard disc 
drive 1 5 in sequence. The DV data recorded on the hard 
disc drive 1 5 are th e signals inp utted from the I E E E 1 394 

45 bus 1 1 as they are, but they are substantially the video 
data, attribute data and so on, (meaning signals except 
the audio data). 

[0267] Furthermore, the data recording and reproduc- 
tion control block 18 counts the number of data stored 

50 jn the mutti-A1 data storage region and the multi-A2 data 
storage region, and requests the transmission start of 
theA1 data for 16 frames (referred to as "multi-A1 data") 
and the A2 data for 1 6 frames (referred to as "multi-A2 
data") of the buffer control circuit 1 4 and of the data re- 

55 cording and reproduction circuit 1 6 at the time when the 
A1 data and the A2 data are stored for 1 6 frames re- 
spectively. 

[0268] The buffer control circuit 1 4 transmits the mutti- 
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A1 data (3,600 x 1 6 = 57,600 bytes) to the data record- 
ing and reproduction circuit 16 in accordance with the 
transmission start request. 

[0269] Next, the buffer control circuit 1 4 transmits the 
multi-A2 data (3,600 x 16 = 57,600 bytes) to the data s 
recording and reproduction circuit 16. 
[0270] Here : the multi-AI data and the multi-A2 data 
are generically referred to as multi-audio block data. 

<Description of Fig.10> 

[0271] As shown in Fig. 10, the data recording and re- 
production circuit 16 generates multi-audio block data 
of which the data amount is made to be the integer times 
of the sector unit (512 bytes) by adding dummy data of 
256 bytes to the multi-A1 data transmitted from the buff- 
er control circuit 14, and records this multi-audio block 
data in the multi-A1 data recording region of the hard 
disc drive 15. 

[0272] Then, the data recording and reproduction cir- 
cuit 16 generates multi-audio block data of which the 
data amount is made to be the integer times of the sector 
unit (512 bytes) by adding dummy data of 256 bytes to 
the multi-A2 data transmitted from the buffer control cir- 
cuit 14, and records this multi-audio block data in the 
multi-A2 data recording region of the hard disc drive 15. 
[0273] The multi-A1 data and the multi-A2 data are 
recorded from the leading address of the recording seg- 
ments formed on the disc. 

[0274] Next, the reproduction operation of the case 
where the data recording device has received a repro- 
duction request (PLAY command) from the outside is 
described. 

[0275] First, the data recording and reproduction con- 
trol block 1 8 controls the data recording and reproduc- 
tion circuit 1 6 and the buffer control circuit 1 4 to read out 
the multi-DV data, the multi-A1 data and the multi-A2 
data from the multi-DV data recording region or the like 
of the hard disc drive 15 and stores them in the multi- 
DV data storage region, the multi-AI data storage region 
and the multi-A2 data storage region on the buffer mem- 
ory 13 after removing the dummy data. 
[0276] The multi-DV data, the multi-A1 data and the 
mutti-A2 data have the data length of the integer times 
of the recording segment of.the disc and the respective 
data are recorded from the leading address of the re- 
cording segments of the disc. And therefore, they can 
be written onto the disc and read out from the disc sep- 
arately and independently. 

[0277] As for the DV data, though the multi-DV data 
may be read out in a lump, in general, each piece of DV 
data (for one frame) is read out because the data 
amount is large. 

[0278] Next, the DV data separation and multiplexing 
block 17 requests the DV data multiplexing start of the 
buffer control circuit 14. The buffer control circuit 14 
reads out the A1 data and the A2 data corresponding to 
the first DV data, which have already been stored in the 
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buffer memory, from the multi-A1 data storage region 
and the multi-A2 data storage region, and writes them 
into a predetermined position of the multi-DV data stor- 
age region wherein the first DV data had been stored, 
so as to be multiplexed, in accordance with the DV data 
multiplexing start request. 

[0279] The data recording and reproduction control 
block 18 reads out the DV data which is to be repro- 
duced for the second time from the multi-DV data re- 
cording region on the hard disc in the same way as de- 
scribed above, and writes it into the next region of the 
multi-DV data storage region on the buffer memory 13 
after removing the dummy data. Next, the DV data sep- 
aration and multiplexing block 17 controls the buffer 
control circuit 1 4 to read out the A1 data and the A2 data 
corresponding to the this DV data from the multi-AI data 
storage region and the multi-A2 data storage region and 
to write them into a region of the multi-DV data storage 
region wherein this DV data is stored so as to be multi- 
plexed. 

[0280] In the following, the following DV data are read 
out in the same way and the writing processing (multi- 
plexing processing) of the corresponding A1 data and 
A2 data is continued. 

[0281] After repeating the above-described process 
for a predetermined number of frames, the feeding of 
the multiplexed DV data into the IEEE1394 bus 11 is 
started. After that, at the time when the number of the 
multiplexed DV data which haven't been fed into the 
IEEE1394 bus 11 on the buffer memory 13 becomes 
fewer than a predetermined number, the DV data (sub- 
stantially the video data, attribute data and so on) and 
so on are read out from the hard disc drive 15, a multi- 
plexing processing is carried out on the buffer memory 
1 3, and the multiplexed DV data are fed out through the 
IEEE1394 bus 11 in sequence. 

[0282] The DV data is read out from the hard disc 1 6 
times while the multi-A1 data and the multi-A2 data are 
read out from the hard disc once because the multi-A1 
data and the multi-A2 data for 1 6 frames are read out in 
a lump from the hard disc and the DV data is read out 
from the hard disc at each frame. 
[0283] As described above, the data recording device 
of the present embodiment multiplexes the DV data 
(substantially the video data, attribute data and so on), 
the A1 data and the A2 data, which are recorded in sep- 
arate regions on the hard disc drive 1 5, on the buffer 
memory 1 3 after removing the dummy data, and repro- 
duces and feeds out the multiplexed DV data onto the 
IEEE1394 bus 11. 

[0284] The audio editing operation of the case where 
the data recording device has received an audio editing 
request from the outside is described. 
[0285] The data recording device in the present em- 
bodiment can convert the inputted analogue audio sig- 
nal into post-recording data in a DV format, and can 
record it in a predetermined audio data recording region 
of the hard disc drive 15 while carrying out the above- 
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described reproduction processing. 
[0286] First, the DV data (substantially the video data, 
attribute data and so on), the multi-AI data and the multi- 
A2 data are read out from the DV data recording region 
and so on of the hard disc drive 1 5 in sequence, and the s 
multiplexed DV data is generated in the multi-DV data 
storage region on the buffer memory 13, in the same 
way as the PLAY operation. When a predetermined 
frame number of multiplexed DV data are generated on 
the buffer memory 1 3, the multiplexed DV data starts to 
be fed out to the IEEE1394 bus 11. This operation is 
performed in the same way as is the above-described 
reproduction processing. 

[0287] When the user presses the post-recording but- 
ton, the post-recording data generation circuit 20 starts 
to convert the received analogue audio signal into post- 
recording data which is the audio data in the DV format 
and to transmit it to the buffer control circuit 14 in se- 
quence in synchronization with the start of the feeding 
out of the multiplexed DV data to the I EE E1 394 bus 11 . 
[0288] The buffer control circuit 1 4 stores the post- re- 
cording data which have been transmitted from the post- 
recording data generation circuit 20 in the multi-post- 
recording datastorage regions (Aa (0), Aa(1), ...) on the 
buffer memory 13. The buffer control circuit 14 makes 
notification of completion of storage of post-recording 
data to the data recording and reproduction control 
block 18 at the time when the post-recording data for 16 
frames have been stored in the buffer memory 13. 
[0289] The data recording and reproduction control 
block 18 controls the buffer control circuit 14 and the 
data recording and reproduction circuit 16 in accord- 
ance with the post-recording data storage notification 
from the buffer control circuit 14 so that the post-record- 
ing data in the buffer memory are recorded in the multi- 
A2 data recording region of hard disc drive 15. At this 
time, the post- recording data, which are transmitted 
from the buffer control circuit 14, are 57,600 bytes which 
is equal to the multi-audio block data at the time of re- 
cording as shown in Fig. 10. The data recording and re- 
production circuit 1 6 makes the data amount of the post- 
recording data be the data amount of the integer times 
of 512 bytes by adding dummy data of 256 bytes in the 
same way as in Fig. 10. Thereby, these data can be re- 
corded in the recording segment (sector) on the hard 
disc without leaving any remainder. 
[0290] These data are recorded from the leading ad- 
dress of the recording segment on the hard disc. 
[0291] New audio data are recorded in the multi-A2 
data recording region on the hard disc drive 15 through 
the above-described processing. 

[0292] And the multiplexed DV data, which are gen- 
erated by multiplexing the A1 data (stored in the multi- 
AI data storage region. Dummy data are removed.) 
which are read out from the multi-AI data recording re- 
gion on the hard disc, and newly inserted and recorded 
post-recording data (stored in the multi-post- recording 
data storage region Aa) with the DV data (stored in the 



multi-DV data storage region. Dummy data is removed.) 
which are read out from the multi-DV data recording re- 
gion on the hard disc, may be fed out to the IEEE1394 
bus 11. 

[0293] As described above, a data recording device 
of the present embodiment can easily replace the audio 
data which has been recorded on the hard disc drive 15 
with the inputted analogue audio data while reproducing 
data recorded in the hard disc drive 15. 
[0294] Furthermore, the data recording device of the 
present embodiment is configured so that data for 16 
frames are processed in a lump when writing in/reading 
out are carried out with respect to the hard disc drive 15, 
and therefore, it is possible to carry out the processing 
effectively by reducing the number of times of data re- 
cording processing with respect to the hard disc drive 
15. 

[0295] Here, though the data recording device of the 
present embodiment processes the audio data for 16 
frames in a lump, the unit of a lump of audio data may 
be any positive integer, which is not limited to the con- 
figuration of the present embodiment. 
[0296] In Embodiment 2, in the case that the DV data 
are read out from the hard disc one frame at a time, the 
multi-DV data storage region in the buffer memory may 
be a smaller region than a region for 1 6 frames. 
[0297] In another embodiment there is a case where 
the starting time point of post-recording is during the 
time while the audio data are being stored in the multi- 
audio data storage region (multi-audio block. The multi- 
audio block is formed for 16 frames) in the buffer mem- 
ory of Fig.9. For example, the post-recording is as- 
sumed to start from the fifth frame when being repre- 
sented with the storage number to the multi-audio data 
storage region. 

[0298] In this case, a new multi-audio block is gener- 
ated from the A2 data read out from the disc from the 
first frame to the fourth frame of the multi-audio block, 
and from the post-recording data from the fifth frame to 
the last frame (1 6 th frame). 

[0299] This new multi-audio block and another signal 
(DV data and A1 data) may be multiplexed and be out- 
putted. 

[0300] Furthermore, this new multi-audio block is re- 
corded in the multi-A2 data recording region on the hard 
disc wherein the original multi-audio block had been re- 
corded by adding dummy data of 256 bytes. 
[0301 ] In the same manner, there is a case where the 
end time point of post-recording is during the time while 
the audio data are being stored in an audio data storage 
region (multi-audio block) in the buffer memory of Fig. 
5. For example, the post- recording is assumed to be 
ended at the tenth frame. 

[0302] A new multi-audio block is generated from the 
post-recording data from the first multi-audio block to 
the tenth frame of the audio block, and from the A2 data 
read out from the disc from the eleventh frame to the 
last frame (1 6 th frame) of the multi-audio block. 
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[0303] This new multi-audio block and another signal 
(DV data and A1 data) may be multiplexed and be out- 
putted. 

[0304] Furthermore, this new multi-audio block is re- 
corded in the multi-A2 data recording region on the disc 5 
wherein the original multi-audio block had been record- 
ed by adding dummy data of 256 bytes. 

«Embodiment 3» 

[0305] In the following, the third embodiment, which 
is one mode of a data recording device according to the 
present invention, is described in reference to Figs 11 
to 15. 

description of Fig.11 > 

[0306] Fig. 11 is a block diagram showing the config- 
uration of a data recording device according to the 
present invention. 

[0307] In Fig.11, the elements which have the same 
functions as in the data recording device (Fig.1) in the 
first embodiment are denoted with the same numerals. 
[0308] The present embodiment differs from the first 
embodiment in the point that a DV data separation and 
multiplexing circuit 111 is provided between the 
IEEE1394 interface circuit 12 and the buffer control cir- 
cuit 14 so that the function (carried out by the CPU 19 
through software) of the DV data separation and multi- 
plexing block 17 in the first embodiment is carried out 
by a circuit (hardware). 

[0309] The respective data recording regions are al- 
located in the hard disc drive 15 in the present embod- 
iment in the same manner as in the first embodiment 
(see Fig.4). 

description of Fig.12> 

[0310] Furthermore, as shown in Fig. 12, a DV data 
storage region, a A1 data storage region and a A2 data 
storage region are allocated in the buffer memory 1 3 for 
storing data read out respectively from a DV data re- 
cording region, a A1 data recording region and a A2 data 
recording region of the hard disc drive 15, in the present 
embodiment. 

[0311] Storage regions for 1 6 frames are allocated in 
the DV data storage region, the A1 data storage region 
and the A2 data storage region respectively. Further- 
more, an post-recording data storage region is allocated 
for 16 frames in the buffer memory in order to store the 
post-recording data. 

[0312] The recording (REC) operation of the data re- 
cording device which is configured as described above 
is described. 

[0313] The IEEE1394 interface circuit 12 carries out 
the same operation as in the first embodiment, and it 
receives DV data from the IEEE1394 bus and transmits 
DV data to the DV data separation and multiplexing cir- 
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cuit 1 1 1 . The DV data separation and multiplexing circuit 
111 transmits the DV data transmitted from the 
IEEE1 394 interface circuit 1 2 to the buffer control circuit 
14. Furthermore, the DV data separation and multiplex- 
ing circuit 111 extracts the A1 data and the A2 data re- 
spectively from among the DV data in the same manner 
as in the first embodiment, generates separate audio 
blocks, and transmits them to the buffer control circuit 
14 respectively. A conceptual diagram is shown in Fig. 
12. The buffer control circuit 14 records the DV data, the 
A1 data and the A2 data, which are transmitted from the 
DV data separation and multiplexing circuit 111, in re- 
spective data storage regions. The buffer control circuit 

1 4 issues a frame storage notification to the data record- 
ing and reproduction control block 1 8 when it finishes 
the storage of the DV data, the A1 data and the A2 data 
in the buffer memory 13. 

[0314] The data recording and reproduction control 
block 1 8 issues a transmission start request to the buffer 
control circuit 14 and the data recording and reproduc- 
tion circuit 16 in accordance with the frame storage no- 
tification from the buffer control circuit 14, and records 
the DV data, the A1 data and the A2 data, which are 
stored in the buffer memory 13, on the hard disc drive 

1 5 after adding dummy data. Each data is recorded from 
the leading address of the recording segment formed 
on the disc. 

[0315] Through the above operation, data are record- 
ed on the hard disc drive 15 as shown in Fig.4 in the 
same manner as in the first embodiment. 

description of Figs 13 and 14> 

[0316] Next, the reproduction operation of the case 
where the data recording device has received a repro- 
duction request (PLAY) command from the outside is 
described. Figs 13 and 14 show illustrative diagrams for 
describing the operation of the data recording device. 
[0317] The data recording and reproduction control 
block 18 controls the data recording and reproduction 
circuit 1 6 and the buffer control circuit 1 4 to read out the 
DV data to be reproduced for the first time in the frame 
unit from the hard disc drive 15, to store it in the lead of 
the DV data storage region after removing the dummy 
data. Next, the A1 data and the A2 data corresponding 
to the read out DV data are read out from the hard disc 
drive 15 and are stored in the leads of the A1 data stor- 
age region and the A2 data storage region on the buffer 
memory 13 after the dummy data are removed. Then, 
the data recording and reproduction control block 18 
stores the DV data to be reproduced for the second time 
in the following region of the DV data storage region in 
the same manner Furthermore, the A1 data and the A2 
data corresponding to the read out DV data are read out 
in the same manner, and are stored in the following re- 
gions of the A1 data storage region and the A2 data stor- 
age region in sequence. 

[0318] The DV data, the A1 data and the A2 data have 
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the data length of the integer times of the recording seg- 
ment on the disc and respective data are recorded from 
the leading address of the recording segment of the 
disc. And therefore, they can be written into and read 
out from the disc separately and independently. 
[0319] The feeding of the DV data to the IEEE1394 
bus 11 is started at the time point where predetermined 
numbers of the DV data, the corresponding A1 data and 
the corresponding A2 data are stored in the buffer mem- 
ory 13 by repeating the above-described processing for 
a predetermined number of frames. 
[0320] The DV data separation and multiplexing cir- 
cuit 111 reads out the DV data (substantially the video 
data, attribute data and so on), the A1 data and the A2 
data in sequence, generates the multiplexed DV data 
by replacing an audio data region in the DV data with 
the A1 data and the A2 data according to a predeter- 
mined timing, and feeds out that multiplexed DV data to 
the IEEE1 394 interface circuit 1 2, together with the start 
of the feeding out of the multiplexed DV data. A concep- 
tual diagram of the above-described multiplexing 
processing is shown in Fig. 13. More concretely, the DIF 
blocks of AO to A8 in one DIF sequence as shown in Fig. 
26 arc replaced with the A1 data or the A2 data. As for 
the former half of the DIF sequences (0 to 4) in the ten 
DIF sequences included in the data for one frame, the 
DIF blocks of AO to A8 are replaced with the A1 data. 
As for the latter half of the DIF sequences (5 to 9), the 
DIF blocks of AO to A8 are replaced with the A2 data. 
[0321] After that, the data is read out from the hard 
disc drive 15, and the DV data are fed out to the 
IEEE1394 bus 11 in sequence at the time when the 
frame number of the D V data which havent yet been fed 
out on the buffer memory 13 becomes smaller than a 
predetermined number. 

[0322] As described above, the data recording device 
of the present embodiment reproduces and feeds out 
the multiplexed DV data onto the IEEE1 394 bus 1 1 while 
multiplexing the DV data, the A1 data and the A2 data 
which are recorded in separate regions on the hard disc 
drive 1 5 by the DV data separation and multiplexing cir- 
cuit 111. 

<Description of Fig.15> 

[0323] Next, the audio editing operation of the case 
where the data recording device has received an audio 
editing request from the outside is described. 
[0324] The data recording device in the present em- 
bodiment can convert the inputted analogue audio sig- 
nal into the post- recording data in a DV format, and can 
record it in a predetermined audio data recording region 
of the hard disc drive 15 while carrying out the above- 
described reproduction processing. 
[0325] First, DV data (substantially the video data and 
so on), A1 data and A2 data are read out in sequence, 
and are stored in the respective storage regions in the 
buffer memory 13 after the dummy data are removed, 



in the same manner as in the PLAY operation. When a 
predetermined number of the DV data (substantially the 
video data and so on), the A1 data and the A2 data are 
stored in the buffer memory 13, the multiplexed DV data 
5 starts to be fed out to the IEEE1394 bus 11. This oper- 
ation is the same as the above-described reproduction 
processing. 

[0326] When the user presses the post-recording but- 
ton, the post-recording data generation circuit 20 starts 
10 converting the received analogue audio signal into post- 
recording data and transmitting it to the buffer control 
circuit 14 in sequence in synchronization with the start 
of the feeding out of the multiplexed DV data to the 
IEEE1394 bus 11. 
'5 [0327] The buffer control circuit 14 stores the post-re- 
cording data transmitted from the post-recording data 
generation circuit 20 in the post-recording data storage 
region (Aa) in the buffer memory 13. The buffer control 
circuit 14 makes notification of completion of storage of 
the post-recording data to the data recording and repro- 
duction control block 1 8 at the time when post- recording 
data for one frame has been stored in the buffer memory 
13. 

[0328] The data recording and reproduction control 
block 18 controls the buffer control circuit 14 and the 
data recording and reproduction circuit 1 6 to record the 
post-recording data, of the post-recording data storage 
region Aa (0) in the post- recording data storage region 
(Aa), in the A2 data recording region of the hard disc 
drive 1 5 after adding the dummy data of 496 bytes. The 
post-recording data are recorded from the leading ad- 
dress of the recording segment on the disc. At this time, 
the post-recording data generated by the post-recording 
data generation circuit 20 during the recording of the 
post-recording data are stored in the post-recording da- 
ta storage region Aa (1) in sequence. 
[0329] Two post-recording data storage regions Aa 
(0) and Aa (1 ) carry out writing in and reading out alter- 
nately. That is to say, when the post-recording data in- 
putted from the outside are being written into the post- 
recording data storage region Aa (0), the data read out 
from the post-recording data storage region Aa (1) are 
written into the A2 data recording region on the hard disc 
after adding dummy data. Furthermore, the data read 
out from the post-recording data storage region Aa (1) 
may be multiplexed with another signal (DV data and 
A1 data) and may be outputted. 

[0330] When the post-recording data inputted from 
the outside are being written into the post-recording data 
storage region Aa (1), the data read out from the post- 
recording data storage region Aa (0) are written into the 
A2 data recording region on the hard disc after adding 
dummy data. Furthermore, the data read out from the 
post-recording data storage region Aa (0) may be mul- 
tiplexed with another signal (DV data and A1 data) and 
may be outputted. 

[0331] A conceptual diagram showing data flow to the 
above buffer memory 13 is shown in Fig.15. 
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[0332] It is possible to record new audio data in the 
A2 data recording region on the hard disc drive 15 
through the above processing. In this manner, the DV 
data, got by multiplexing the DV data (substantially the 
video data and so on) which has been recorded in the 5 
DV data recording region on the hard disc drive 1 5 with 
the A1 data which has been recorded in the A1 data re- 
cording region and the newly inserted and recorded 
post-recording data (recorded in the A2 data recording 
region), can be fed out to the IEEE1394 bus 11 . 
[0333] As described above, the data recording device 
of the present embodiment makes it possible to easily 
replace the audio data recorded on the hard disc drive 
1 5 with the audio data inputted later in an analogue man- 
ner while reproducing the data recorded on the hard disc 
drive 15. 

«Embodiment 4» 

[0334] In the following, the fourth embodiment which 
is one mode of a data recording device according to the 
present invention is described in reference to Figs 16 to 

23. 

<Description of Fig.16> 

[0335] Fig. 16 is a block diagram showing the config- 
uration of a data recording device according to the 
present invention. In Fig. 16 the elements which have the 
same functions as in the data recording device (Fig.11) 
in the third embodiment are denoted by the same nu- 
merals. 

[0336] The data recording device of the present em- 
bodiment inputs the multiplexed DV data which includes 
plural video signals in one frame of data. 
[0337] The data recording device of the present em- 
bodiment differs from the third embodiment in the point 
that a frame separation and multiplexing circuit 161 is 
provided between the I EE E1 394 interface circuit 12 and 
the buffer control circuit 14. 

description of Fig.17> 

[0338] A DV frame recording region for recording DV 
data in the frame unit is allocated in the hard disc drive 
15 in the present embodiment as shown in Fig. 17. 
[0339] Fig. 17 illustrates the case where the data re- 
cording device of the present embodiment inputs a mul- 
tiplexed signal which includes two video signals in one 
frame of data. However, the number of multiplexed vid- 
eo signals is not limited to two. The data recording de- 
vice of the present embodiment carries out allocation of 
the DV frame recording regions in accordance with the 
number of video signals included in the DV data. 
[0340] A V1 data recording region is a region which 
records the first video signal included in the frame. 
[0341] An A1 data recording region is a region which 
records the first stereo audio signal included in the 



frame. In general, the first video signal and the first audio 
signal make up one program. 

[0342] A V2 data recording region is a region which 
records the second video signal included in the frame. 
[0343] An A2 data recording region is a region which 
records the second stereo audio signal included in the 
frame. In general, the second video signal and the sec- 
ond audio signal make up another program. 
[0344] The leading address of each recording region 
is managed to agree with the leading address of the sec- 
tor. 

<Description of Fig.18> 

[0345] The buffer memory 1 3 of the present embodi- 
ment has the data storage regions which correspond to 
respective data recording regions on the hard disc drive 
15 and which are used at the time of recording and at 
the time of reproduction, as shown in Fig. 18. 
[0346] A V1 data storage region is allocated in the 
buffer memory 1 3 corresponding to the V1 data record- 
ing region (first video data) on the hard disc drive 15. In 
the same manner, in the buffer memory 13, a V2 data 
storage region is allocated corresponding to the V2 data 
recording region (second video data), an A1 data stor- 
age region is allocated corresponding to the A1 data re- 
cording region (first audio data) and an A2 data storage 
region is allocated corresponding to the A2 data record- 
ing region (second audio data). Furthermore, an post- 
recording data storage region for storing post-recording 
data is allocated in the buffer memory 1 3 at the time of 
audio editing which will be described later. 

<Description of Fig.19> 

[0347] In the following, the recording operation of the 
data recording device of the present embodiment is de- 
scribed in reference to Figs 16 to 23. 
[0348] The IEEE1394 interface circuit 12 carries out 
the same operation as in the first embodiment, receives 
the DV data transmitted through the IE EE 1394 bus and 
transmit it to the frame separation and multiplexing cir- 
cuit 161. 

[0349] The frame separation and multiplexing circuit 
1 61 separates the first video data (including attribute da- 
ta and so on) and the first stereo audio data from the 
former half of the DIF sequences (0 to 4) in the DV data 
for one frame (formed of 10 DIF sequences (Fig. 25)) 
transmitted from the I EE E1 394 interface circuit 12. In 
the same manner, it separates the second video data 
(including attribute data and so on) and the second ster- 
eo audio data from the latter half of the DIF sequences 
(5 to 9). The arrangement of the video data and the au- 
dio data is the same as in Fig.26. The separated first 
video data (V1 data), the first stereo audio data (A1 da- 
ta), the second video data (V2 data) and the second 
stereo audio data (A2 data) are transmitted to the buffer 
control circuit 14. 
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<Description of Fig.22> 

[0350] The buffer control circuit 14 records the V1 da- 
ta, the V2 data, the A1 data and the A2 data transmitted 
from the frame separation and multiplexing circuit 161 
respectively in the corresponding data storage regions 
in the buffer. 

[0351] Fig.22 shows the manner of storage of each 
data in each data storage region in the buffer memory. 
[0352] The buffer control circuit 14 issues a frame 
storage notification to the data recording and reproduc- 
tion control block 1 8 after finishing the storage of the V1 
data, the V2 data, the A1 data and the A2 data in the 
buffer memory 13. 

[0353] The data recording and reproduction control 
block 1 8 issues a transmission start request to the buffer 
control circuit 14 and the data recording and reproduc- 
tion circuit 1 6 in accordance with the frame storage no- 
tification from the buffer control circuit 14, and records 
the V1 data, the V2 data, the A1 data and the A2 data, 
stored in the buffer memory 13, respectively in corre- 
sponding data recording regions on the hard disc drive 
15. 

<Description of Fig.20> 

[0354] The V1 data is data (56,400 bytes) which is got 
by removing an audio signal (3,600 bytes) from the five 
DIF sequences (60,000 bytes). 

[0355] The data recording and reproduction circuit 1 6 
adds dummy data (432 bytes) to the V1 data transmitted 
from the buffer control circuit 14 so as to be converted 
to a block which agrees with the integer times of the re- 
cording segment (sector: 512 bytes) on the hard disc, 
and records the V1 data in the V1 data recording region 
on the hard disc drive 15 (Fig.20). 
[0356] The V2 data, after dummy data (432 bytes) has 
been added, is recorded in the V2 data recording region 
on the hard disc drive 15 in the same manner. 
[0357] The A1 data and the A2 data, after dummy data 
of 496 bytes have been added respectively, are record- 
ed in respective data recording regions of the hard disc 
drive (see Fig. 17) in the same manner as in the first em- 
bodiment. 

[0358] The V1 data, the V2 data, the A1 data and the 
A2 data are recorded respectively from the leading ad- 
dress of the recording segment formed on the disc. 
[0359] Through the above-described operation, the 
data are recorded on the hard disc drive 1 5 as shown 
in Fig.1 7. 

[0360] Next, the audio editing operation of the case 
where the data recording device has received an audio 
editing request from the outside is described. 

<Description of Figs 21 and 23> 

[0361] The data recording device in the present em- 
bodiment can convert the inputted analogue audio sig- 



nal into post-recording data in a DV format and can 
record this data in a predetermined audio data recording 
region on the hard disc drive 15 while carrying out the 
above-described reproduction processing. 
5 [0362] In the PLAY operation, the V1 data, the V2 da- 
ta, the A1 data and the A2 data are read out from the 
hard disc drive 1 5 in sequence and are stored in respec- 
tive storage regions in the buffer memory 13 after the 
dummy data are removed. When predetermined 
10 number of the V1 data, the V2 data, the A1 data and the 
A2 data are stored in the buffer memory 13, the buffer 
control circuit 1 4 reads out the V1 data, the V2 data, the 
A1 data and the A2 data for one frame from respective 
data storage regions of the buffer memory 13, transmits 
is them to the frame separation and multiplexing circuit 
(video and audio separation and multiplexing circuit) 
161 . The frame separation and multiplexing circuit 161 
writes in the V1 data, the V2 data, the A1 data and the 
A2 data for one inputted frame in an internal memory. 
The frame separation and multiplexing circuit 161 gen- 
erates DV data storage regions separately in an internal 
memory and stores the above-described V1 data, V2 
data, A1 data and A2 data respectively in predetermined 
positions of the above DV data storage region. The feed- 
ing out of multiplexed DV data to the IEEE1394 bus 11 
is started. 

[0363] The V1 data, the V2 data, the A1 data and the 
A2 data can be written into and can be read out from the 
disc separately and independently because respective 
data have the data length of the integer times of the re- 
cording segment on the disc and are recorded from the 
leading address of the recording segment on the disc. 
[0364] When the user presses the post- recording but- 
ton the post-recording data generation circuit (insert da- 
ta generation circuit) 20 starts converting the received 
analogue audio signal into post-recording data and 
transmitting it to the buffer control circuit 14 in sequence 
in synchronization with the start of the feeding out of the 
multiplexed DV data to the IEEE1394 bus 11 . 
[0365] The buffer control circuit 1 4 stores the post-re- 
cording data transmitted from the post- recording data 
generation circuit 20 in the post- recording data storage 
region (Aa) in the buffer memory 13. The buffer control 
circuit 14 makes notification of completion of storage of 
the post-recording data to the data recording and repro- 
duction control block 18 at the time when the post-re- 
cording data for one frame has been stored in the buffer 
memory 13. 

[0366] The data recording and reproduction control 
block 18 controls the buffer control circuit 14 and the 
data recording and reproduction circuit 16 to add dum- 
my data of 496 bytes to the post-recording data of the 
data storage region Aa (0) in the post-recording data 
storage region (Aa), and records this post-recording da- 
ta, to which the dummy data is added, in the A2 data 
recording region of the hard disc drive 15 in accordance 
with the post- recording data storage notification from 
the buffer control circuit 14. This post-recording data is 
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recorded from the leading address of the recording seg- 
ment formed on the disc. It can be recorded in the A1 
data recording region according to user's selection. At 
this time, the post-recording data generated by the post- 
recording data generation circuit 20 during the recording 5 
of the post-recording data is stored in the post-recording 
data storage region Aa (1) in sequence. 
[0367] The two post-recording data storage regions 
Aa (0) and Aa (1) alternately carry out writing in and 
reading out. That is to say, at the time when the post- 
recording data inputted from the outside is being written 
into the post-recording data storage region Aa (0), the 
data read out from the post- recording data storage re- 
gion Aa (1) is written into the A2 data recording region 
on the hard disc after dummy data has been added. Fur- 
thermore, the data read outfrom the post-recording data 
storage region Aa (1) is multiplexed with another signal 
(V1 data, V2 data and A1 data) and is outputted. 
[0368] At the time when the post-recording data input- 
ted from the outside is being written into the post-record- 
ing data storage region Aa (1), the data read out from 
the post-recording data storage region Aa (0) is written 
into the A2 data recording region on the hard disc after 
dummy data has been added. Furthermore, the data 
read out from the post-recording data storage region Aa 
(0) is multiplexed with another signal (V1 data, V2 data 
and A1 data) and is outputted. 

[0369] It is possible to record new audio data in the 
A2 data recording region (or the A1 data recording re- 
gion according to user's selection) on the hard disc drive 
15 through the above-described processing. In this 
manner, the DV data, got by multiplexing the V1 data 
which has been recorded in the V1 data recording re- 
gion, the V2 data which has been recorded in the V2 
data recording region, the A1 data which has been re- 
corded in the A1 data recording region on the hard disc 
drive 15, and the newly inserted and recorded post-re- 
cording data (recorded in the A2 data recording region), 
can be fed out to the IEEE1394 bus 11. 
[0370] In another embodiment, the post-recording of 
an audio signal is not carried out, but a video signal and 
an audio signal (for example, V2 data and A2 data) are 
edited by insert editing. For example, V1 data and A1 
data are assumed to be of a music program while V2 
data and A2 data are assumed to be of a sports pro- 
gram. 

[0371] In this case, the above-described futuristic DV 
format, which includes plural video signals in one frame, 
is assumed. However, the object to which the present 
invention is applied is not limited to the DV format and 
it can be applied to an arbitrary format which includes 
plural video signals in one frame. 
[0372] In this example, in Fig.1 6, another video signal 
and another audio signal, instead of the inputted ana- 
logue audio signal for post-recording, are inputted. This 
video signal and this audio signal may be analogue sig- 
nals or may be digital signals. Furthermore, the video 
signal and the audio signal which are digital signals may 
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be separate and independent signals or may be a mul- 
tiplexed signal. Furthermore, they may be a video signal 
and an audio signal which are included in another DV 
signal inputted from the IEEE1394bus 11. 
[0373] When the user presses the insert editing but- 
ton, the insert data generation circuit 20 converts the 
received video signal and the audio signal into a video 
signal and an audio signal which can be multiplexed into 
DV data, and transmits the converted video signal and 
the converted audio signal to the buffer control circuit 
14 in sequence in synchronization with the start of the 
feeding out of the multiplexed DV data to the IEEE1394 
bus 11. 

[0374] The buffer control circuit 14 stores the video 
signal and the audio signal, transmitted from the insert 
data generation circuit 20 : in the insert data storage re- 
gion (Vi data storage region and Ai data storage region) 
in the buffer memory 13. 

[0375] The post-recording data storage region (insert 
data storage region) in Figs 18, 22 and 23 are changed 
to the insert data storage region in the present embod- 
iment. The insert data storage region is divided into a Vi 
data storage region for storing the video data for inser- 
tion and an Ai data storage region for storing the audio 
data for insertion. The Vi data storage region is formed 
of two storage regions, Vi (1 ) and Vi (2) which can store 
the video data for one frame respectively. The Ai data 
storage region is formed of two storage regions, Ai (1) 
and Ai (2) which can store the audio data for one frame 
respectively. 

[0376] The buffer control circuit 1 4 makes notification 
of completion of storage of the data for insertion to the 
data recording and reproduction control block 18 at the 
time when the video data and the audio data for one 
frame are stored in the buffer memory 13. 
[0377] The data recording and reproduction control 
block 18 controls the buffer control circuit 14 and the 
data recording and reproduction circuit 16, in accord- 
ance with the storage notification of data for insertion 
from the buffer control circuit 14, to record the video data 
for insertion, read out from the Vi data storage region, 
in the V2 data recording region of the hard disc drive 15 
after the addition of dummy data of 432 bytes. The video 
data for insertion is recorded from the leading address 
of the recording segment of the hard disc. In the same 
manner, the audio data for insertion, read out from the 
Ai data storage region, is recorded in the A2 data re- 
cording region of the hard disc drive 15 after the addition 
of dummy data of 496 bytes. The audio data for insertion 
is recorded from the leading address of the recording 
segment on the hard disc. Alternatively, according to se- 
lection by the user, the data can be recorded in the V1 
data recording region and the A1 data recording region 
of the hard disc drive 15. 

[0378] Vi (1) and Ai (1) as well as Vi (2) and Ai (2) 
which are two pairs of storage regions of data for inser- 
tion alternately implement writing in and reading out. 
[0379] When the inputted video data and the inputted 
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audio data for insertion have been written into the Vi da- 
ta storage region Vi (1) and the Ai data storage region 
Ai (1 ), the data read out from the Vi data storage region 
Vi (2) and from the Ai data storage region Ai (2) are re- 
spectively written into the V2 data recording region and 
the A2 data recording region on the hard disc after the 
addition of dummy data. Furthermore, the data read out 
from the Vi data storage region Vi (2) and from the Ai 
data storage region Ai (2) may be multiplexed with an- 
other signal (V1 data, A1 data) and may be outputted. 
[0380] When the inputted video data and the inputted 
audio data for insertion have been written into the Vi da- 
ta storage region Vi (2) and the Ai data storage region 
Ai (2), the data read out from the Vi data storage region 
Vi (1 ) and from the Ai data storage region Ai (1 ) are re- 
spectively written into the V2 data recording region and 
the A2 data recording region on the hard disc after the 
addition of dummy data. Furthermore, the data read out 
from the Vi data storage region Vi (1) and from the Ai 
data storage region Ai (1) may be multiplexed with an- 
other signal (V1 data, A1 data) and may be outputted. 
[0381] Through the above processing it is possible to 
record new video data and new audio data in the V2 
data recording region and in the A2 data recording re- 
gion (or in the V1 data recording region and in the A1 
data recording region according to selection by the user) 
on the hard disc drive 15. In this manner, the DV data, 
got by multiplexing the video data and the audio data for 
insertion which have been newly edited by the insert ed- 
iting, the V1 data which has been recorded in the V1 
data recording region on the hard disc drive 15, the A1 
data which has been recorded in the A1 data recording 
region, can be fed out to the IEEE1394 bus 11. 
[0382] According to the present invention, the V1 da- 
ta, the V2 data, the A1 data and the A2 data are sepa- 
rated and recorded on the disc respectively and respec- 
tive data are recorded from the leading address of the 
recording segment formed on the disc with the data 
length of the integer times of the recording segment. 
Therefore, only the necessary data may be recorded at 
the time of insert editing. 

[0383] Furthermore, though in embodiment 4 the out- 
put signal is the DV data got by multiplexing the V1 data, 
the V2 data, the A1 data and the A2 data, in another 
embodiment not only the DV data but also the digital 
data in another format is outputted. For example, there 
are cases where only the V1 data and the A1 data are 
multiplexed and outputted. 

[0384] Since the V1 data and the V2 data are record- 
ed while being multiplexed as they are on the disc in a 
prior art, even in the case that only the V1 data and the 
A1 data are multiplexed and outputted, the multiplexed 
V1 data and V2 data as well as the multiplexed A1 data 
and A2 data are all read out from the hard disc, the mul- 
tiplexed data is separated into the V1 data, the V2 data, 
the A1 data and the A2 data, and the V1 data and the 
A1 data among these are multiplexed and outputted. 
[0385] According to the present invention, each of the 
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V1 data, the V2 data, the A1 data and the A2 data is 
recorded separately on the disc and each of data is re- 
corded from the leading address of the recording seg- 
ment formed on the disc with the data length of the in- 

5 teger times of the recording segment. Therefore, only 
the V1 data and the A1 data are read out from respective 
data recording regions on the hard disc, and the V1 data 
and the AI data are multiplexed and outputted. 
[0386] Accordingly, in the present invention, all of the 

10 data need not be reproduced and only the necessary 
data may be reproduced. 

[0387] Though in embodiment4, DV data including an 
NTSC signal is recorded and reproduced, in other em- 
bodiments video signals in plural formats are recorded 

is and reproduced. 

[0388] In the era of multimedia there are cases where 
the recorded signals and another signals for insert ed- 
iting differ in format or in encoding system. In such cas- 
es, the conventional data recording device cannot carry 

20 out editing. 

[0389] In the present invention, the buffer control cir- 
cuit 14 checks the format (or encoding system, or format 
and encoding system) of the V2 data stored in the V2 
data storage region in the buffer memory and the format 

25 (or encoding system, or format and encoding system) 
of the video data for insertion stored in the Vi data stor- 
age region. In the same mannerthe format (or encoding 
system, or format and encoding system) of the A2 data 
stored in the A2 data storage region in the buffer mem- 

30 ory and the format (or encoding system, or format and 
encoding system) of the audio data for insertion stored 
in the Vi datastorage region are checked. 
[0390] Video signals in different formats include for 
example, in addition to an NTSC signal, a PAL signal, 

35 an EDTV2 signal, an HDTV signal in Japan, a 720P sig- 
nal (progressive signal with 720 horizontal scanning 
lines), a 1 080i signal (interlace signal with 1 080 horizon- 
tal scanning lines), a film video signal (video signal of 
24 frames per second) or the like. 

40 [0391] Audio signals in different formats include an 
audio signal of a different sampling frequency and an 
audio signal of which the length of frame time is different. 
[0392] Video signals in different encoding systems in- 
clude a video signal in the DV format, a video signal of 

45 MPEG1 , a video signal of MPEG2 or the like. 

[0393] Audio signals in different encoding systems in- 
clude an audio signal in the DV format, an audio signal 
of MPEG, an audio signal of AC-3 or the like. 
[0394] In the case that the V2 data and so on stored 

50 in the V2 data storage region and the video data and so 
on for insertion stored in the Vi data storage region are 
the same in f ormat, the Vi data and the Ai data are edited 
by insert editing as they are (details are described 
above). 

55 [0395] In the case that a video signal recorded on the 
disc and another video signal for insertion differ in format 
or in encoding system, the buffer control circuit 14 con- 
verts the format of the Vi data which is a video signal for 
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insertion and of the Ai data which is an audio signal for 
insertion on the buffer memory into the same format as 
of the V2 data and the A2 data which have originally 
been recorded on the disc. After that, the converted Vi 
data is recorded in the V2 data recording region on the 
hard disc and the converted Ai data is recorded in the 
A2 data recording region on the hard disc. 
[0396] Accordingly, in the case that the V2 data is, for 
example, an NTSC signal and the Vi data is an HDTV 
signal, there is no risk on the hard disc that the Vi data 
will destroy the data by invading into other data record- 
ing regions (for example, a Vi data recording region) be- 
cause they cannot be contained in the V2 data recording 
region by insert editing. Since the Vi data is converted 
in format to the video signal of an NTSC signal, it does 
not destroy other signals or the like : and can be edited 
by insert editing. 

[0397] Furthermore the format conversion can be car- 
ried out in accordance with the format of the data stored 
in the data recording region and the insert editing can 
be carried out because the buff er control circuit 14 judg- 
es the format or the like of each signal by reading out a 
video signal, which is recorded on the disc, into the buff- 
er memory, even in the case that signals of plural for- 
mats are mixed on the disc. 

« Embodiment 5» 

[0398] In the following, the fifth embodiment which is 
one mode of a data recording device according to the 
present invention is described in reference to Fig. 24. 

description of Fig.24> 

[0399] Fig. 24 is a block diagram showing the config- 
uration of a data recording device according to the 
present invention. 

[0400] In Fig.24 the elements which have the same 
functions as in the data recording device (Fig. 16) in the 
fourth embodiment are denoted by the same numerals. 
[0401] The data recording device of the present em- 
bodiment differs from the fourth embodiment in the point 
that a disc 241 which can record digital data within the 
data recording device and that a recording and repro- 
duction head 242 which writes in digital data onto the 
disc 241 are provided. 

[0402] In one embodiment, the disc 241 and the re- 
cording and reproduction head 242 form a part of the 
hard disc drive. While the data recording devices of em- 
bodiments 1 to 4 are data recording devices, each of 
which has a hard disc drive 15 unit in this data recording 
device, in this embodiment the hard disc drive 15 unit, 
itself, has a data recording and reproduction circuit in it, 
and the hard disc, into which this data recording and re- 
production circuit is incorporated, is a data recording de- 
vice of embodiment 5. 

[0403] In another embodiment, the disc 241 is a disc 
such as a DVD (disc type which can be recorded) which 
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can be replaced and the recording and reproduction 
head 242 is a head which forms part of the data record- 
ing device for carrying out recording and reproduction 
to and from this disc. 

5 [0404] Though the data recording and reproduction 
circuit 1 6 in the fourth embodiment carries out recording 
and reproduction processing of digital data with respect 
to the hard disc drive 15, the data recording and repro- 
duction circuit 1 6 in the present invention carries out re- 

10 cording and reproduction processing with respect to the 
disc 241 via the recording and reproduction head 242. 
[0405] Since other parts of the configuration are the 
same as in the fourth embodiment, DV data is recorded 
on the disc 241 in the format as shown in Fig. 17. Fur- 

15 thermore, it is possible to easily record post- recording 
data on the disc 241 because the reproduction operation 
and the audio editing operation are performed in the 
same manner as in the fourth embodiment. 
[0406] As described above, the same effect as in the 

20 fourth embodiment can be got in the present embodi- 
ment. Furthermore, in the case that each block in the 
present embodiment is incorporated into the electric cir- 
cuit of the hard disc drive, it is possible to achieve the 
purpose of the present invention with a compact data 

25 recording device. 

[0407] Here, though in each of above-described em- 
bodiments, the operation with respect to the DV data 
converted from the NTSC signal is described, in the 
case of a PAL signal, the audio data corresponding to 

30 the DIF sequences 0 to 5 in the above-description may 
be handled as A1 data while the audio data correspond- 
ing to the DIF sequences 6 to 11 may be handled as A2 
data so that the same effect can be got as in the case 
of the NTSC signal. 

35 [0408] Furthermore, though each of the above-de- 
scribed embodiments is configured so that the audio da- 
ta and DV data (or the video data) are recorded in the 
neighboring regions for each frame (or multi-frame) on 
the hard disc drive, it can also be configured so that the 

40 audio data are recorded alone in a region apart from the 
DV data (or the video data). 

[0409] Furthermore, though in a data recording de- 
vice according to the present embodiment the post-re- 
cording data is recorded in the A2 data recording region, 
45 they can be recorded in the A1 region so as to get the 
same effect. 

[0410] In a data recording device of the present inven- 
tion according to Claim 1 and so on. it is easy to access, 
reproduce or record a particular audio signal alone on 
50 the disc at the time reproduction, at the time post-re- 
cording or the like. Thereby, the advantageous effect 
can be got that a particular audio signal alone can be 
outputted or a particular audio signal aione can be re- 
placed. 

55 [041 1 ] In a data recording device of the present inven- 
tion according to Claim 1 and so on, in the case that, for 
example, classical music alone is replaced with another 
audio signal on the disc where the classical music and 
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jazz music are recorded, it becomes unnecessary to re- 
produce the classical music and the jazz music recorded 
on the disc, unlike in a conventional device. In such a 
case, a wasteful reproduction is unnecessary and an- 
other audio signal alone may be recorded on the disc in 
the present invention (In a conventional data recording 
device it is necessary to record a signal got by multiplex- 
ing another audio signal and the jazz music). 
[0412] Furthermore, in the present invention, the sig- 
nal of the classical music alone may be reproduced in 
order to reproduce the classical music on the disc of the 
above-described example (In a conventional data re- 
cording device it is necessary to reproduce a signal got 
by multiplexing another audio signal and the jazz mu- 
sic). 

[041 3] Therefore, the advantageous effect can be got 
according to the present invention that the data amount 
reproduced from the disc and the data amount recorded 
on the disc can be reduced. Accordingly, the advanta- 
geous effect can be got that a data processing through 
software by using a compact and inexpensive micro- 
processor becomes possible. 

[0414] Furthermore, the advantageous effect can be 
got according to the present invention that a data re- 
cording device which uses an inexpensive disc, of which 
the access speed is slow, can be realized because the 
data amount reproduced from and recorded on the disc 
can be reduced. 

[0415] The advantageous effect can be got by the 
present invention according to Claim 1 and so on, 
wherein a data recording device is realized of which the 
recording medium is a disc device or the like that makes 
it easy to selectively record the audio data of a particular 
channel by replacement (post-recording orthe like) from 
among the audio data of plural channels which are in- 
cluded in the received digital data, are of short data 
length and are dispersed. This data recording device 
can get the advantageous effect that no interruptions 
nor skips of the video on the TV screen or of the audio 
occur. 

[041 6] In a data recording device of the present inven- 
tion according to Claim 2 and so on, it becomes easy to 
access, reproduce or record a particular video signal 
alone on the disc at the time of reproduction, at the time 
of insert editing orthe like. Thereby, the advantageous 
effect can be got that a particular video signal alone can 
be outputted or a particular video signal alone can be 
replaced. 

[0417] In a data recording device of the present inven- 
tion according to Claim 2 and so on, in the case that, for 
example, a video signal of a music program alone is re- 
placed with another video signal on the disc where the 
video signal of the music program and a video signal of 
a sports program are recorded, it becomes unnecessary 
to reproduce the video signal of the music program and 
the video signal of the sports program recorded on the 
disc, unlike in a conventional device. In such a case, a 
wasteful reproduction is unnecessary according to the 



present invention, and another video signal alone may 
be recorded on the disc (In a conventional data record- 
ing device it is necessary to record a signal got by mul- 
tiplexing another video signal and the video signal of the 
s sports program). 

[0418] Furthermore, according to the present inven- 
tion a video signal of a music program can be outputted 
by reproducing the video signal of the music program 
alone from the disc where the video signal of the music 
10 program and a video signal of a sports program are re- 
corded. 

[041 9] Therefore, the advantageous effect can be got 
according to the present invention that the data amount 
reproduced from the disc and the data amount recorded 
on the disc can be reduced. Accordingly, the advanta- 
geous effect can be got that a data processing through 
software by using a compact and inexpensive micro- 
processor becomes possible. 

[0420] Furthermore, the advantageous effect can be 
got according to the present invention that a data re- 
cording device which uses an inexpensive disc, of which 
the access speed is slow, can be realized because the 
data amount reproduced from and recorded on the disc 
can be reduced. 

[0421] The advantageous effect can be got by the 
present invention according to Claim 2 and so on, 
wherein a data recording device is realized of which the 
recording medium is a disc that makes it easy to selec- 
tively record a video signal of a particular channel by 
replacement (post- recording or the like) from among 
video signals of plural channels which are included in 
the received digital data, which are of a short data length 
and which are dispersed. 

[0422] A data recording device of the present inven- 
tion according to Claim 3 and so on, records respective 
video signals or respective audio signals from the lead- 
ing address of the recording segment formed on the disc 
in accordance with the format. 

[0423] Thereby, respective video signals or respec- 
tive audio signals can be easily accessed with respect 
to the audio signals or video signals of any format and, 
therefore, the advantageous effect can be got that a par- 
ticular audio signal or a particular video signal can al- 
ways be easily accessed and that a data recording de- 
vice is realized wherein the reproduction or recording by 
replacement of that particular audio signal or video sig- 
nal is easy to perform. 

[0424] The advantageous effect can be got by the 
present invention according to Claim 4 and so on, that 
in addition to the above-described effect, a signal can 
be recorded and reproduced through a fewer times of 
access to the disc 

[0425] The advantageous effect can be got by the 
present invention according to Claim 4 and so on, that 
the amount of dummy data can be reduced in total. 
[0426] The advantageous effect can be got by the 
present invention according to Claim 5 that the amount 
of dummy data in total can be reduced as much as is 
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possible and the minimum recording time, within the 
range wherein no problem arises in practical use, can 
be achieved. 

[0427] The advantageous effect can be got by the 
present invention according to Claim 7 that a data re- 5 
cording device is realized which makes it easy to access 
respective audio signals of the two pairs of stereo audio 
signals included in a DV format so that a particular audio 
signal alone is reproduced or a particular audio signals 
alone is replaced, especially in a data recording device 
wherein digital data of the DV format is recorded. 
[0428] The advantageous effect can be got by a data 
recording method of the present invention according to 
Claim 8 and so on, it can be easily performed to output 
a particular audio signal alone or to replace a particular 
audio signal alone because it becomes easy to access, 
reproduce or record a particular audio signal alone on 
the disc at the time of reproduction or at the time of re- 
cording replacement. 

[0429] Furthermore, a data recording method of the 
present invention according to Claim 8 and so on, can 
reproduce a particular signal alone from among plural 
audio signals and can, thereby, output this audio signal 
(A conventional data recording device cannot output a 
particular audio signal unless the multiplexed plural au- 
dio signals are all reproduced). Furthermore, in the case 
that a signal on the disc is replaced, a wasteful repro- 
duction of signals is unnecessary and a signal to be re- 
corded alone may be recorded. Accordingly, the data 
amount to be reproduced or recorded is small and the 
signal amount to be processed is small so that the ad- 
vantageous effect can be got that a data recording meth- 
od can be realized wherein a data processing through 
software by using a compact and inexpensive micro- 
processor is possible. 

[0430] Furthermore the advantageous effect can be 
got that a data recording method is realized which uses 
a disc of a slow access speed because the data amount 
reproduced from and recorded on the disc can be re- 
duced. 

[0431] The present invention according to Claim 8 
and so on records the audio data of a particularchannel, 
gathering this audio data together from among the audio 
data of plural channels which is included in the received 
digital data and which are of a short data length and are 
dispersed. Thereby, the advantageous effect can be got 
that a data recording method is realized of which the 
recording medium is a disc, and by which it is easy to 
selectively replace and record data (post-recording or 
the like). The advantageous effect can be got according 
to this data recording method that no interruptions nor 
skips of the video and the audio occur on the TV screen, 
into which digital data outputted from the data recording 
device are inputted. 

[0432] A data recording method of the present inven- 
tion according to Claim 9 and so on separates plural vid- 
eo signals from among the received digital data and 
records them from the leading address of the recording 
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segment formed on the disc for each video signal. 
Thereby, the advantageous effect can be got that it is 
easy to output a particular video signal alone or to re- 
place a particular video signal alone because it be- 
comes easy to access a particular video signal on the 
disc and to reproduce this video signal or to record a 
signal therein at the time of reproduction, at the time of 
recording by replacement or the like. 
[0433] Furthermore, the advantageous effect can be 
got by a data recording method of the present invention 
according to Claim 9 and so on, that the signal amount 
to be processed becomes small because a small 
amount of data is reproduced and recorded, and there- 
by, that a data processing through software by using a 
compact and inexpensive microprocessor becomes 
possible. 

[0434] Furthermore the advantageous effect can be 
got that a data recording method is realized using a disc 
of a slow access speed because the data amount repro- 
duced from and recorded on the disc can be reduced. 
[0435] The present invention according to Claim 9 
and so on records the video data of a particular channel , 
gathering this video data together from among the video 
data of plural channels which are included in the re- 
ceived digital data and which are of a short data length 
and which are dispersed. Thereby, the advantageous 
effect can be got that a data recording method is realized 
of which the recording medium is a disc where it is easy 
to selectively replace and record data (post- recording 
or the like). The advantageous effect can, for example, 
be got that, in the case that a data recording device ac- 
cording to this data recording method carries out ISO- 
CHRONOUS transmission of the video data, neither in- 
terruptions nor skips of the video on the TV screen and 
the audio occur. 

[0436] The present invention according to Claim 10 
and so on, generates a multi-audio block by combining 
plural audio blocks. Thereby, the advantageous effect 
can be got that a signal can be recorded by a fewer times 
of access to the disc. 

[0437] On the disc of a hard disc drive or the like, not 
only the time required for recording or reproduction but 
also the time required for the head to access a location 
where recording or reproduction is carried out is long. A 
specific number of audio blocks are stored in a buffer 
memory (multi-audio block), the multi-audio block is re- 
corded in a lump on the disc by one access of the head 
instead of recording individual audio blocks on the disc 
at each frame and, thereby, a data recording method 
can be realized wherein the data processing perform- 
ance of the data recording device as the whole is en- 
hanced. 

[0438] The advantageous effect can be got by the 
present invention according to Claim 10 and so on. that 
the amount of dummy data can be reduced as the whole. 
[0439] The advantageous effect can be got by the 
present invention according to Claim 11 that a data re- 
cording device is realized which makes it easy to access 
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respective audio signals of the two pairs of stereo audio 
signals included in a DV format so that a particular audio 
signal alone is reproduced or a particular audio signals 
alone is replaced, in a data recording device wherein 
digital data of the DV format is recorded. 
[0440] The advantageous effect can be got by the 
present invention according to Claim 12 and so on, 
wherein the minimum editing time that is shorter than a 
constant data length which is a unit for recording on the 
disc, is achieved. 

[0441] The present invention according to Claim 12 
and so on judges the format or the like of the originally 
recorded video signals, converts data to the same for- 
mat for the recording on the disc, and record the con- 
verted data on the disc even in the case where video 
signal of different format or the like is edited by insert 
editing. Thereby, the advantageous effect can be got 
that a data recording device is realized wherein an ar- 
bitrary video signal can be edited by insert editing. 
[0442] The advantageous effect can be got by the 
present invention according to Claim 16 that a data re- 
cording method is realized wherein insert editing or the 
like can be carried out with a time segment which is 
smaller than the video block, or the audio block that is 
the recording unit. 

[0443] Furthermore, the advantageous effect can be 
got that a data recording method is realized where the 
video signal (or the audio signal) of a different format (or 
encoding system) can be edited by insert editing. 
[0444] Though the invention is described in detail, to 
a certain degree, with respect to the preferred embodi- 
ments, the presently disclosed contents of these pre- 
ferred embodiments could be varied in the details of 
configuration and modification of the combination or or- 
dering of the respective elements could be implemented 
without deviating from the scope and the spirit of the 
claimed invention. 



Claims 

1 . A data recording device characterized by compris- 
ing: 

an interface part for receiving digital data; 
a disc which can record said digital data; 
a block generation part for identifying data 
blocks in the frame unit from among said re- 
ceived digital data and for generating, at least, 
the first audio block and the second audio block 
from among said data blocks; and 
a data recording and reproduction control part 
for controlling said first audio block and said 
second audio block to be recorded respectively 
from the leading address of a recording seg- 
ment formed on said disc. 

2. A data recording device characterized by compris- 



58 
ing: 

an interface part for receiving digital data; 
a disc which can record said digital data; 

5 a block generation part for identifying data 

blocks in the frame unit from among said re- 
ceived digital data and for generating, at least, 
a first video block and a second video block 
from among said data blocks; and 

10 a data recording and reproduction control part 

for controlling said first video block and said 
second video block to be recorded respectively 
from the leading address of a recording seg- 
ment formed on said disc. 

75 

3. A data recording device according to Claims 1 or 2 
characterized in that said block generation part de- 
termines data among said data blocks forming, at 
least, one block among said first audio block, said 
second audio block, said first video block or said 
second video block in accordance with a signal for- 
mat. 

4. A data recording device characterized by compris- 
ing: 

an interface part for receiving digital data; 
a disc which can record said digital data; 
a block generation part which identifies data 
blocks in the frame unit from among said re- 
ceived digital data, generates, at least, a first 
audio block and a second audio block from 
among said data blocks and generates a first 
multi-audio block comprising plural said first 
audio blocks and a second multi-audio block 
comprising plural said second audio blocks; 
and 

a data recording and reproduction control part 
for controlling said first multi-audio blocks and 
said second multi-audio blocks to be recorded 
respectively from the leading address of a re- 
cording segment formed on the disc. 

5. A data recording device according to Claim 4 char- 
acterized in that said first multi-audio block and said 
second multi-audio block are formed of audio 
blocks for 1 6 frames respectively. 

6. A data recording device according to Claims 1 or 4 
characterized in that said disc device is a hard disc 
drive. 

7. A data recording device according to Claims 1 or 4 
characterized in that said digital data are digital data 
of a DV format which include the audio signals of 
plural channels and in that said first audio block and 
said second audio block comprise a pair of stereo 
audio signals respectively. 
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8. A data recording method characterized by compris- 
ing: 

the step of receiving digital data; 
the step of identifying data blocks in the frame s 
unit from among said received digital data and 
of generating, at least, a first audio block and a 
second audio block from among said data 
blocks; and 

the step of recording said first audio block and 10 
said second audio block respectively from the 
leading address of a recording segment formed 
on the disc. 



reproduced from said disc in the unit of a data 
block of a constant data length and which 
records received second digital data in corre- 
spondence with said data block, 
wherein said second digital data is recorded in 
a memory region on said disc where a part of 
said first digital data in correspondence with 
said second digital data has been recorded. 

1 3. A data recording device according to Claim 1 2 char- 
acterized in that said first digital data include a video 
signal or an audio signal and said second digital da- 
ta are an audio signal or a video signal. 



9. A data recording method characterized by compris- 
ing: 

the step of receiving digital data; 
the step of identifying data blocks in the frame 
unit from among said received digital data and 
of generating, at least, a first video block and a 
second video block from among said data 
blocks; and 

the step of recording said first video block and 
said second video block respectively from the 
leading address of a recording segment formed 
on the disc. 

10. A data recording method characterized, by com- 
prising: 

the step of receiving digital data; 
the step of identifying data blocks in the frame 
unit from among said received digital data, of 
generating, at least, a first audio block and a 
second audio block from among said data 
blocks and of generating a first multi-audio 
block comprising plural said first audio blocks 
and a second multi-audio block comprising plu- 
ral said second audio blocks; and 
the step of recording said first multi-audio block 
and said second multi-audio block respectively 
from the leading address of a recording seg- 
ment formed on said disc. 

11. A data recording method according to Claims B or 
10 characterized in that said digital data are digital 
data of a DV format which include the audio signals 
of plural channels and in that said first audio block 
and said second audio block comprise a pair of ster- 
eo audio signals respectively. 

12. A data recording device characterized by compris- 
ing: 

a disc which can record and reproduce digital 
data; and 

a buffer memory which records first digital data 



15 1 4. A data recording device according to Claim 1 3 char- 
acterized in that said constant data length is N 
frame(s) (N is a positive integer, including 1). 

15. A data recording device according to Claim 12char- 
20 acterized by comprising: 

a disc which can record and reproduce digital 
data; and 

a buffer memory which records first digital data 
25 reproduced from said disc in the unit of a data 

block of a constant data length and which 
records received second digital data in corre- 
spondence with said data block, 
wherein at least one signal among the video 
30 signals orthe audio signals included in said first 

digital data and at least one signal among the 
video signals or the audio signals included in 
said second digital data are compared in, at 
least, format or encoding system, and in the 
35 case that the two are different the video signal 

orthe audio signal included in said second dig- 
ital data is converted into the signal which is of 
the same format or of the same encoding sys- 
tem as that of the video signal orthe audio sig- 
40 nal included in said first digital data, and the 

converted video signal or the converted audio 
signal can be recorded on the disc. 

16. A data recording method characterized by compris- 
es ing: 

the step of reproducing first digital data from a 
disc and of recording said first digital data in a 
buffer memory in the unit of a data block of a 

so constant data length; 

the step of recording received second digital 
data in said buffer memory in correspondence 
with said data block; and 
the step of recording said second digital data in 

55 a memory region on said disc where a part of 

said first digital data has been recorded in cor- 
respondence with said second digital data. 



30 



35 



31 



BNSDOCID: <EP U26459A2_I_> 




BNSDOCID: <EP. 



.1126459A2_L> 



EP 1 126 459 A2 



C3 

CO 



CO 

to 



cn 



"2 o~ 

CL — 
CO « « 



CO . 

■a 



to <D 



CO CT 




to 
CD 
3 



O 



T 



CO 
CO 



to 

CO 



CO 

cz 
ra 



ca 
o 



<D 

tio 

CO 
k_ 

o 

CO 
<D 
CO 



cr 




GO O 
C= — 


ck 




o 


*— =5 

o -o 


_o 


<-> o 




a> 




U- Q. 


o 


CD 


■*— « 


ca 


c= 


ca -a 


o 




o 


ca 






ca 
c: 

— 

CO 



ca o 
~o CJ 



o o 

3: 

o o 



tt 



CO 
CD 



cr 

<D 



o 

I o 



ca . 



ca 
-a 



c= Quo 
o c 

X 
ca a> 
— 
ca a. 
CL — 
a> 

to — 



o o 



ca 

o 

— <d 
-a cr 

<a too 



CM 
O 

Ll 



33 



BNSDOCID: <EP. 



1126459A2_U> 



EP 1 126 459 A2 



- 2.1 
















"I 


O 




o 











CO 
CD 



cr 

CD 



ca ca 

CD 

k_ CO 









tio O 
cr — 




"O o 




^- =5 
O TD 




o o 




CD k- 




CX 
CD 


:ro 


«S »— 


c= 


ca -o 


o 




o 


CO 
















TD O 




EZ 




CT3 JO 


ca 


cr &o 


ca 


o cr 








X 


nw 
uv 


ca cd 

U- 

ca o. 




a.— 




CD -»-» 




CO — » 











ca 
cr 
bo 

to 



ca o 
■o o 



o o 

11 

1! 




00 

d 

Ll. 




34 



BNSDOCID: <EP. 



.1 1 26459 A2J_> 



EP 1 126 459 A2 




BMSOOCID: <EP 1126459A2J_> 



35 



EP1 126 459 A2 



go 
a> 



res 
i— 
O 

t/j 



erf 

o 

to 
re 



LI 



© 






m 










DV 


DV 


DV 


DV 


• • « 


< 


A2 


Aa 


< ► 








« ► 


4 — ► 



re 
re 



6 

u. 













o 
















re 


CD 








tu> 


re 




re 


-o 


CD 


u_ 






o 


o 


re 






i— 


to 


*T=3 


o 










re 


to 



-a 

o 

to 



CD 

re 



I 



CO c= 
o 

— re — 
o re <" 



BNISDOCID: <EP 1 1 26459A2J_> 



36 



EP 1 126 459 A2 










c= 










o 
















t= 


















G3 


-o 


-o 


=3 


O 




i— 




■o 


i— 


CO 


o 


CO 


O 






o 






<_> 




<u 




CI 

























CD 

CO *-» 

-o 




CD 

d 



BNSDOCID: <EP U26459A2_I_> 



37 




BNSDOCID: <EP 1 1 26459 A2_l_> 



38 



EP 1 126 459 A2 




BNSDOCID: <EP U26459A2J_> 



39 



EP1 126 459 A2 



as bo 



I bo 

«3 



° 
f bo 

CT3 

O-l I— 

! o 



4 ► 


4 : ► 








1 A 1(0) 


Al(l) 


Al(2) 


Al(3) 


• « « 


A2(0) 


A2(l) 


A2(2) 


A2(3) 




Aa(0) 


Aa(l) 


Aa(2) 


m 

< 






o 
















DV 


DV 


DV 


DV 


• • • 


< 


A2 


< 


4 ► 








4 ► 


<« ► 



ca c= 


res 




— • o 




o 


CO 


ra 




-a . tvo 


-o 


CU3 


=^ J k- 




aj 


o 


w_ 


Q 






1 OJ 


-a 


aj 


fcfl 


=3 


bo 


— ' cd 


«S 


« 


k_ 


1 


i 


I 2 




o 








CO 




to 



«o 1= 

1 

-o bo 

CO CD 

0 bO i_ 

CL «= 

1 — a> 

a v_ 

° ° 



O 

LL. 



40 



BNSDOC1D: <EP_ 



_1126459A2_L> 



EP 1 126 459 A2 




EP 1 126 459 A2 




BNSDOCID: <EP. 



.1126459A2_I_> 



EP1 126 459 A2 



v_ 
O 

d 

o 



d 
a> 
o 
cd 





cr 








o 




o 




bo 




"So 




QJ 




aj 








t- 


CO 


a> 


cd 


CLJ 




bo 




CIO 




as 


as 


as 


-es 






\— 




o 




O 


> 










CO 


5 





as as 
bo 
as as 
-o >— 

o 

CVI —» 



CC5 
"O 

— o 

-o — 

u_ bo 

o « 

<-> »- 

v CD 

So 







► 


<— 




► 






► 


4 


► 


DVO 


DVl 


••• 


A1(0) 


Al(l) 




A2(0) 


A2(l) 







as 
as 



O 
> 

Q 



o 
< 



o 



> 



CM 



CM 



o 

Li_ 



BNSDOCID: <EP 1 1264S9A2_I_> 



43 



EP 1 126 459 A2 





t= 




cr 




d 




O 




o 




o 
















do 




bo 




ClO 




o> 




a> 




<u 




1— 




l. 




L_ 




<u 


cx3 


tu 


rcJ 


<u 




bo 




tlO 




tiO 




c3 




«5 


rd 


rC 


no 








-c? 






O 




o 




O 










CsJ 




CD 


CO 






«< 


CO 



CO 








ca 




■o 




bo 




cr 


c 




o 


-o 

V— 


txo 


O 


re 


<-> 




a> 


d> 


k— 


HO 


1 


C3 




i— 


CO 


O 


O 




cx 


to 



o 

> 

Q 



> 
Q 









*— < 










< 


< 



eg 



> 



CM 
< 



O 

to 



ca 
ca 



CO 



e 
ca 



O 
ca 



o 
> 

a 



o 

< 



< 



BNSDOCID: <EP 1 1 26459A2_I_> 



44 



EP 1 126 459 A2 



55 o <j 



CT3 . 



C CO 




tO 


o <x» 






— 3 










O 


to CD 






— k— 


C3 




E 






<o ■*-» 


CQ 


o 


c »- 


■o 


o 


ca co 












■*-• CO 


o 


o 



CO CO 
CO CT3 fO 



> — CVI 

C2><C<C 



c to 

o <r> 

13 

co CT 

to <x> 



to -*-« 
CI 

ca co 



T3 O 
CO 



CO X 



o o 



tt 



c — o 
• — ^ o 

TJ u 

=3 _Q 

o -a 
o o — 
a> o 

U Q 1_ 

a> 

C3 U C 

o 

ca -o o 
-a c 











c 


o 














o ca 




<_> 


cz 


<D CO 


o 


l— TO 




1 






ca 


to 




o 


<13 


Q. 













A 



O 
u_ 



ca 



00 

o o 



45 



BNSDOCIO: <EP. 



1126459A2_I_> 



EP 1 126 459 A2 



■ 4 t i 













C 




o 




o 




o 
















txO 




art 




QO 




OJ 




aa 




o> 




L_ 




k_ 




i— 




o> 




oa 




aa 




bd 


+—* 


DO 








CO 


vA 


CCJ 








k. 


X3 






v_ 




o 




O 




O 


> 








OJ 




Q 






to 




xn 















-o 




ao 




cz 


c= 




o 


*a 




u_ 




O 


re 


CJ 




CD 




\_ 




1 










o 


o 






to 



I— 
O 



CM 

CD 
EE 
«5 



a? 
o 
o 



aa 

«3 



O 
> 

Q 



► 


■4 ► 


«« ► 


■4— 


— ► 


DVO 


DVl 




A1(0) 


< 




A2(0) 


5 




Aa(0) 


Aa(l) 



s 

1—1 

< 



o 

CM 



o "a 



C3i) O 



O 

o 

CD 



O 



OJ 

>■ ao 

a> co 

o — * 

a> cd 



LO 



46 



BNSDOCID: <EP_ 



_1126459A2J_> 



EP1 126 459 A2 



w Z> > 



CD 



O 
<_> 
CD 
1_ 

CO 

CO 



_ o o 



1.: 



I 



C3 

cr 



o 

1 — 

CO 



cc o 

T3 O 



5 3T 

o o 



n 



y CO CO CO CO 

' CO CO CO CO 



' — Cvj — Cvj 



O S= 



CO CD < 



CD ■ 
C/l - 

CD 



CD 



o» 



A 



=3 
CO o 



CO 

-a <_> 



>— o 

eu — 



A 




GO 



V 



o o 



co -o 
cr =3 

CO CO 



47 



BNSDOCID: <EP 1 1 26459 A2_l_> 



EP 1 126 459 A2 




BNSDOCID: <EP 1 126459 A2_l_> 



48 



EP 1 126 459 A2 











E 








CO 


cO 


CO 


co 




In. 




v— 










OJ 


oj 


o> 


CLJ 


c: 




c 




o 


o 


o 


o 




I— 






o 


o 


o 


o 










CO 


CO 


CO 


CO 












CO 


CO 


co 




-o 


-a 


-o 




OJ 




OJ 


> 






-< 







■OH 












V1(0) 


Vl(l) 


Vl(2j 


Vl(3) 


• • • 


V2(0) 


> 


V2(2) 


V2(3) 


• • • 


A1(0) 


Al(l) 


Al(2) 


Al(3) 




A2(0) 


A2(l) 


A2(2) 


A2(3) 






O 
> 


Vl(l) 


• • • 


V2(0) 


> 


• • • 


< 


3 


















4 ► 
















► 


^ ► 






— ► 




CO OJ 
CO 



00 







o 


o 






bO 


cm 


Ci3 


CO 


U. 


1— 


GJ 


a> 


bo 


bo 


CO 


CO 


V — 




O 


O 






LO 


to 


rO 


CO 






cO 


CO 




"O 




OJ 


5 











o 


do 


CU> 


co 


c 


»— 


■a 


OJ 






o 


CO 


<_> 






O 


I— 




1 


CO 








CO 


CO 




O 


CO 







49 



BNSOOC10: <EP_ 



EP 1 126 459 A2 



C3 
CO 



o o <-> 




C CO 

O 0> 



CO CD 



CO ' 

CO CT3 
k_ ' 

CO 



CO CO CO CO 
CCS CO CO CO 



i CSJ « — cvi 



cz CO 
O CD 



co O* 
CO CD 



CO -*—> 

CO CCJ 
CO 



X 

CO CD -*— • 

cd Q 3 
Q. — cj 
CD ■*— » 



<D 
EE 

CO * 




CO 
CO 



o o 
o o 



It 



CO 



CD 



50 



BNSDOCID: <EP. 



/I126459A2J_> 



EP1 126 459 A2 




EP 1 126 459 A2 



I 



2.1 










=3 














in 




CO 





o a; 



co O" 
co a> 



oo co 

■+-• CO 



o 



co O" 
co o> 



co cd 

-•— ' CO 



cd os co co 



co co co co 



• CSJ *— CVI 



CO 
CO 



CO Z3 

o 
cr %— 
o — 
— o 

co DO 

c- a 
co — 

Q. X 
OJ CD 
CO — 

<U 

E ■«-- 

CO 




co 
c: 

5? 

CO 

O 

CO ■*-* 
CO O 

■a <j 

o o 

=s =£ 
o o 



It 



CM 

O 
LL 



-a o 



^ o 

CD 



CL> 

c 




A _ 



CO 
— 

CO 

oo 

o o 
co -o 

CO CO 



52 



BNSDOCID: <EP 1 1 26459A2_I_> 



EP 1 126 459 A2 



o 









c 




o 




o 












00 




So 




o 




CD 




1_ 






ca 


a> 


ca 




i 


ao 




GO 


CO 


CO 


CO' 


CO 




\— 


-o 






o 




o 






OJ 




> 


CO 


> 





c 
o 



bo 

a) 



co a> 
bo 

CO CO 
O 

<C CO 



GO 

a> 



co ai 
— . cio 
co ; co 



CvJ 



o 

co 



CO 

CO 



03 
CO 



GO 



do 

CO 

o 

CO 



Q. 
a? 

CO 



> 



> 



CM 

> 



O 
< 



© 
< 



CO 
CO 



> 



> 



< 



©, 

CM 

< 



o 

o 

CO 



> 



< 



CN 
CM 



CO 



CM 
CO 



BNSDOCIO: <EP 11 26459 A2J_> 



53 



EP 1 126 459 A2 



ca a> 

CO CO 



too 

CD 



ca <u 
too 
ca ca 
-o »- 
o 

> to 



ca 

ca 



o 

CD 



ion 




on 






reg 








o 




<r> 


ca 


GO 








• 


a> 


'age 


CO 


<L> 


ca 


i_ 




Cifl 




cu 


CO 


ca 




&o 




"O 




l_ 


ca 


o 




o 








Cvl 




CO 


o 


co 


■< 


CO 


c: 


St 







— ► 














V1(0) 


Vl(l) 




V2(0) 


V2(l) i 









CD 


cu 




-a 


ca 


In. 




o 








O 




CO 








e 








cr 




«s 








cn 




en 


am 






> 




Q 





r— t 

> 



> 



o 

< 





<X5 




>- 






o , 






CJ> 


cr ■ 


c/-» 




■o 


v_ 




O 




<_> 




cu 

















i— 


O 


<x> 


*— 


CO 




c= 


CJ 




C= 




O 


o 




V- 






CO 




1— 


bo 


ai 


c: 






CD 


>• 


DO 


CD 


CO 


<_> 




CL) 


CO 


1— 





CO 
CM 



BNSDOCID: <EP 1 1 26459A2 J_> 



54 



EP 1 126 459 A2 




55 



BNSOOCID: <EP. 



11 26459 A2_l_> 



EP1 126 459 A2 




CSJ 

d 



56 



BNSDOCID: <EP 1 126459A2_I_> 



EP 1 126 459 A2 



nrr 



CD 




n 





CD 












CD 












CJ 






o 




CM 












in 












CD 










> 






> 






> 






> 






> 










00 






CO 






CO 






CD 






CO 






3 




CM 












in 












CO 










> 






> 






> 






> 






> 






> 










CM 












CM 






r- 










CM 












tn 












co 






o 




> 






> 






> 






> 






> 






> 
















to 












CD 






o 




est 












in 












CO 










> 






> 






> 






> 






> 






> 




in 






o 






m 






o 






to 






o 
o 




CM 












m 












CD 










> 






> 






> 






> 






> 






r- 
> 










CD 












CD 












cn 




CM 






CD 












CO 






qo 






o 










> 






> 






> 






> 










CD 






CO 






CD 






CO 






CD 






CO 




CM 






CD 






CO 






CO 






CO 






cn 




> 






> 






> 






> 






> 










est 






r- 






CM 






r- 






CM 






r- 




CM 






CD 






m 






co 






CO 






CD 










;> 






> 






> 












> 










CO 












CD 












CD 




CM 












m 






CO 






CO 






CO 




> 






> 






> 






> 






> 






> 




O 






to 






o 






to 






o 






to 




CM 






CD 






in 






CO 






co 






CD 




> 






> 






> 






> 






> 






> 




(35 
























o 










r— 






CD 












CD 












CD 




> 






> 






> 






> 






> 






> 




go 






CD 






00 






CD 






GO 






CD 










CD 












CO 












o> 




> 






> 






> 






> 






> 






> 










CM 












CM 












CM 










CD 












CD 






r* 






O 




> 






> 






> 






> 






> 






> 




CD 












CO 












CD 
















CD 












ID 






r- 






CD 




> 






> 






> 






> 






> 






> 




to 






O 






IT) 






O 












O 










CD 












CD 






r- 






CD 




> 






> 






> 






> 






> 






> 










cv 






CD 












in 






CD 


i 


< 






< 


j 


< 






< 






< 






< 




a 








▲ 


A 


l_i 


i 


! ! 




i 1 





r n 



! 






CD 
1— 






CD 


A 




^_ 
























oo 






CD 












CD 




































CM 












CD 
























J> 






CD 


















CD 






^_ 


















.> 






CO 






O 












C3 


















> 






> 












CD 


















t 


















-> 






CD 






CD 












CM 






^~ 












-> 






> 






CM 


















CM 
























-> 












co 






























> 






> 












to 












CM 


















> 






> 






CD 












O 






CM 


















> 






> 






00 






CD 






o 






CM 


















> 






> 












CM 






o 






CM 


















> 






> 






*o 












o 






CM 


















> 






> 






to 






o 






o 






CM 


















> 






> 




r 








CD 




< 






< 


X 



rd 



O 
CD 



co- 
ca 



BNSDOCID: <EP 1126459A2J_> 



57 



' > « • 



THIS PAGE BLANK mm) 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(88) Date of publication A3: 

02.01 .2002 Bu lletin 2002/01 

(43) Date of publication A2: 

22.08.2001 Bulletin 2001/34 

(21) Application number: 01103083.0 

(22) Date of filing: 09.02.2001 



(H) EP 1 126 459 A3 

EUROPEAN PATENT APPLICATION 

(51) lntCl7: G11B 20/12 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE TR 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 10.02.2000 JP 2000034074 



(71) Applicant: Matsushita Electric Industrial Co., Ltd. 
Kadoma-shi, Osaka 571-8501 (JP) 

(72) Inventor: Koshino, Toshiharu 
Moriguchi-shi, Osaka 571 -0031 (JP) 

(74) Representative: Schirdewahn, Jiirgen 

Jung Schirdewahn Lemke Clemensstrasse 30 
80803 Munchen (DE) 



(54) Data recording method and data recording device 



(57) A data recording device s using a disc, wherein 
it is easy to handle respective audio signals independ- 
ently and which receives digital data got by multiplexing 
plural audio signals is provided. 

In a data recording device according to the present 



invention data blocks are identified in the frame unit from 
among received digital data and, at least, the first audio 
block and the second audio block are generated (in 19) 
from among the data blocks so that each audio block is 
recorded from the leading address of the recording seg- 
ment formed on the disc. 



FIG. 1 



data recording device 



CO 
< 

o 
to 

CO 



CL 
LU 



\j 

5EEE1394 
bus 



analog 
audio signal 



13 



IEEE! 394 
interface 
ci rcui t 



Z7~ 



12 



insert data 
generat ion ci rcui t 



20 



^1 buffer 



memory 



buffer 
control circuit 



data recording 
and reproduction 
ci rcui t 



16 



I 



15 



0V data 
separation and 
multiplexing block 



data recording 
and reproduction 
control block 



17 



hard 
disc 
dr i ve 



19 



18 



flow of data 

flow of control signal 



Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID: <EP 1126459A3J_> 



EP1 126 459 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 10 3083 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passag e s 



P.X 



EP 0 643 388 A (MATSUSHITA ELECTRIC IND CO 
LTD) 15 March 1995 (1995-03-15) 

* abstract * 

* column 7, line 1 - column 9, line 39 * 

* column 11, line 33 - column 14, line 14 
* 

* column 16, line 1 - line 45 * 

EP 0 797 196 A (VICTOR COMPANY OF JAPAN) 
24 September 1997 (1997-09-24) 

* abstract * 

* column 4, line 11 - column 6, line 35 * 

PATENT ABSTRACTS OF JAPAN 

vol : 1998, no. 10, 

31 August 1998 (1998-08-31) 

& JP 10 125007 A (TOSHIBA CORP), 

15 May 1998 (1998-05-15) 

* abstract * 

EP 0 777 392 A (HITACHI LTD) 
4 June 1997 (1997-06-04) 

* abstract * 

* column 4, line 17 - column 5, line 48 * 

EP 0 913 822 A (WE A MFG INC) 
6 May 1999 (1999-05-06) 

* abstract * 

* column 2, line 35 - column 3, line 14 * 

EP 1 067 770 A (SONY INTERNAT EUR0P GMBH) 
10 January 2001 (2001-01-10) 

* the whole document * 



The present search report has been drawn up far all claims 



1-16 



Relevant 
Id daim 



CLASSIFICATION OF THE 
APPLICATION (lnLCt.7) 



G11B20/12 



1-16 



1-16 



1-16 



1-16 



1-16 



TECHNICAL FIELDS 
SEARCHED <mt.CL7) 



G11B 



Pfaco of Boorch 

MUNICH 



Date of completion o* tie search 

12 September 2001 



Examiner 

Sucher, R 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant W taken alone 

Y : particularly relevant if combined wtth another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the tiling date 
D : document cited In the application 
L : document died for other reasons 



ft ": member o« the same patent family, corresponding 
document 



2 



1126459A3 J > 



EP 1 126 459 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 10 3083 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office Is In no way Gable for these particulars which are merely given for the purpose of Information. 

12-09-2001 



Patent document 
cited In search report 



Publication 
date 



Patent family 
members) 



Publication 
date 



EP 


0643388 


A 


15-03-1995 


JP 


7078418 A 


20-03-1995 










DE 


69422676 D 


24-02-2000 










DE 


69422676 T 


06-07-2000 










US 


5506825 A 


09-04-1996 


EP 


0797196 


A 


24-09-1997 


JP 


9261593 A 


03-10-1997 










US 


5963703 A 


05-10-1999 


JP 


10125007 


A 


15-05-1998 


NONE 






EP 


0777392 


A 


04-06-1997 


JP 


9147486 A 


06-06-1997 










SG 


43443 A 


• 17-10-1997 


EP 


0913822 


A 


06-05-1999 


US 


5949752 A 


07-09-1999 










AU 


8959598 A 


20-05-1999 










JP 


11243527 A 


07-09-1999 










SG 


77200 A 


19-12-2000 


EP 


1067770 


A 


10-01-2001 


NONE 







uj For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



BNSDOCID- <EP_ 



_1 126459A3_I_> 



THIS PAGE BLANK m™) 



(19) 



3 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 126 459 A9 



(12) 



CORRECTED EUROPEAN PATENT APPLICATION 

Note: Bibliography reflects the latest situation 



(15) 


Correction information: 


(51) IntCI. 7 : G11B 20/12 




Corrected version no 1 (W1 A3) 








IN ID code(s) 72 






(48) 


Corrigendum issued on: 








08.05.2002 Bulletin 2002/19 






/QQ\ 

(88) 


Date of publication A3: 








U2.01.2UU2 Bulletin 2002/01 






(43) 


Date of publication A2: 








22.08.2001 Bulletin 2001/34 






(Z 1) 


Application number: 01103083.0 






(22) 


Date of filing: 09.02.2001 






(84) 


Designated Contracting States: 


• 


Yamamura, Toshiki 




At BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Suita-shi, Osaka 565-0817 (JP) 




MC NL PT SE TR 


• 


Nagaishi, Yuji 




Designated Extension States: 




Daito-shi, Osaka 574-0073 (JP) 




AL LT LV MK RO SI 


• 


Yoshiura, Tsukasa 








Hirakata-shi, Osaka 573-1113 (JP) 


(30) 


Priority: 10.02.2000 JP 2000034074 










(74) 


Representative: Schirdewahn, Jurgen 


(71) 


Applicant: Matsushita Electric Industrial Co., Ltd. 




Jung Schirdewahn Lemke 




Kadoma-shi, Osaka 571-8501 (JP) 




Clemensstrasse 30 








80803 Munchen (DE) 


(72) 


Inventors: 






• 


Koshino, Toshiharu 








Moriguchi-shi, Osaka 571-0031 (JP) 







(54) Data recording method and data recording device 



< 

to 

OJ 



(57) A data recording device : using a disc, wherein 
it is easy to handle respective audio signals independ- 
ently and which receives digital data got by multiplexing 
plural audio signals is provided. 

In a data recording device according to the present 
invention data blocks are identified in the frame unit from 
among received digital data and, at least, the first audio 
block and the second audio block are generated (in 19) 
from among the data blocks so that each audio block is 
recorded from the leading address of the recording seg- 
ment formed on the disc. 
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